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In supergravity, as in any gauge theory, BRST quantization provides a 
convenient and consistent setting for integrating over quantum 
fluctuations. However, in the presence of a background/boundary there 
is also a rigid symmetry group of isometries which is a subgroup of the 
local gauge group. How do the isometries act on the quantum fields and 
is there a charge associated with them? 

This is an essential issue that confronts the application of localization in 
supergravity. When one is dealing with different independent symmetries 
there is no problem. For instance, for a supersymmetric gauge theory one 
can combine the BRST charge with a rigid supersymmetry charge and 
define equivariant cohomology. But when considering the full supergravity 
then all these invariances are contained in one common irreducible gauge 
algebra. 

Question: How can one consistently deal with these two different but yet 
closely related symmetries?

Introduction and motivation

Pestun et al., 2016
Pestun, 2012
Nekrasov, 2003



The above observations are important because there are applications in 
physics where one should not freeze the space-time metric, so that the 
gravitons will still represent dynamical degrees of freedom over which one 
should integrate in the functional integral. Until recently it was not entirely 
clear how to carry out such a calculation consistently.

One such application concerns the calculation of the entropy of BPS 
black holes. For these (charged, extremal) black holes the near-horizon 
geometry equals                   . Because of the supersymmetry enhancement  
at the horizon, the horizon values of the fields and the size of the horizon  
area are determined by the charges. The entropy can then be obtained  
from the horizon data by making use of the Bekenstein-Hawking area law,  
or, when the action contains also higher-derivative couplings, by using the  
Wald entropy formula. 
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Cardoso, dW, Mohaupt, 1999, 2000
Ferrara, Kallosh, Strominger, 1996

Obviously, this approach did not take into account the quantum fluctuations  
of the supergravity fields in the AdS space. This can be accomplished by 
using Sen’s quantum entropy function which is based on the                     
correspondence. That means that one has to evaluate a path integral over 
all fields living in a space-time with a boundary, where one integrates over  
the super-gravitational degrees of freedom.

AdS2/CFT1
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Sen, 2008



In recent years there have been several calculations of the quantum 
entropy function based on localization, but still without including all 
possible quantum fluctuations. 

In this talk I will discuss recent progress on this issue and explain how to 
apply localization for spaces with a boundary which, at the same time, can 
deal with the integration over all fluctuating supergravity modes. 

dW, Reys, Murthy, 1806.03690

Dabholkar, Gomes, Murthy, 2011, 2013 
Murthy, Reys, 2013 , 2015
Hristov, Lodato, Reys, 2018, 2019

Meanwhile this framework has already been tested in an actual calculation.
Jeon, Murthy, 1806.04479



Localization is a technique by which, under certain conditions, an  
integral can be exactly written as an integral over a lower-dimensional  
subspace, or sometimes as a sum over contributions of fixed points.  
This technique was originally developed by mathematicians in the  
twentieth century.  Duistermaat, Heckman, Berline, Vergne, Atiyah, Bott, 1982 - 1984

What is localization?

Note that this localization manifold has no intrinsic physical significance.  
It is actually induced by a special deformation of the action which is chosen  
such that, in a convenient limit, the full path integral is determined by the   
action taken on the localization manifold while only including the semiclassical   
corrections associated with quantum fluctuations about this manifold.

The idea of localization can also be applied to the path integrals that appear  
in quantum field theory. Usually this is done in the context of supersymmetric  
field theories. When (supersymmetric) localization is applicable, the  
infinite-dimensional path integral can be expressed in terms of an expansion 
about a restricted field configuration that is known as the localization manifold. 



1 - Quantization of the gauge theory (in our case supergravity). This 
requires the introduction of BRST cohomology.

2 - Incorporating the boundary data. Here we will use a background 
field splitting that is suitable for theories with a soft gauge algebra.

3 - For localization one needs an equivariant cohomology. What is the 
connection?

4 - For localization one also needs to introduce a deformation which 
in a special limit leads to a suitable localization manifold.

Content



BRST cohomology

��i = Ri
↵(�) ⇠

↵
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We consider a generic gauge theory with transformation 

For simplicity we restrict ourselves to bosonic transformations but we are 
actually interested in transformations with both commuting and anti-commuting 
transformation parameters!

where depends on fields and may contain space-time derivatives,R↵
i(�)
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and the parameters  are functions of the space-time coordinates.⇠↵(x)
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These transformations close under commutation, 

�(⇠1) �(⇠2)� �(⇠2) �(⇠1) = �(⇠3)
<latexit sha1_base64="46Tkt7L35Y3wMzlD2qbfmzrT2qQ=">AAACM3icdVBJSwMxFM7UrdZt1KOXYBFa0DKp+0EpeBFPFawtdMqQyWTa0MxCkhHL0P/kxT/iQRAPinj1P5guQiv6IPAt7/HyPjfmTCrLejEyM7Nz8wvZxdzS8srqmrm+cSujRBBaIxGPRMPFknIW0ppiitNGLCgOXE7rbvdi4NfvqJAsCm9UL6atALdD5jOClZYc8wraHuUKF+x75qCivTtBy0W4N0WnXFSEZxN0v+iYeatkDQtOgEMLnR4hiMZKHoyr6phPtheRJKChIhxL2URWrFopFooRTvs5O5E0xqSL27SpYYgDKlvp8OY+3NGKB/1I6BcqOFQnJ1IcSNkLXN0ZYNWRv72B+JfXTJR/0kpZGCeKhmS0yE84VBEcBAg9JihRvKcBJoLpv0LSwQITpWPO6RB+LoX/g9tyCVkldH2Qr5yP48iCLbANCgCBY1ABl6AKaoCAB/AM3sC78Wi8Gh/G56g1Y4xnNsFUGV/f+HioEw==</latexit><latexit sha1_base64="46Tkt7L35Y3wMzlD2qbfmzrT2qQ=">AAACM3icdVBJSwMxFM7UrdZt1KOXYBFa0DKp+0EpeBFPFawtdMqQyWTa0MxCkhHL0P/kxT/iQRAPinj1P5guQiv6IPAt7/HyPjfmTCrLejEyM7Nz8wvZxdzS8srqmrm+cSujRBBaIxGPRMPFknIW0ppiitNGLCgOXE7rbvdi4NfvqJAsCm9UL6atALdD5jOClZYc8wraHuUKF+x75qCivTtBy0W4N0WnXFSEZxN0v+iYeatkDQtOgEMLnR4hiMZKHoyr6phPtheRJKChIhxL2URWrFopFooRTvs5O5E0xqSL27SpYYgDKlvp8OY+3NGKB/1I6BcqOFQnJ1IcSNkLXN0ZYNWRv72B+JfXTJR/0kpZGCeKhmS0yE84VBEcBAg9JihRvKcBJoLpv0LSwQITpWPO6RB+LoX/g9tyCVkldH2Qr5yP48iCLbANCgCBY1ABl6AKaoCAB/AM3sC78Wi8Gh/G56g1Y4xnNsFUGV/f+HioEw==</latexit><latexit sha1_base64="46Tkt7L35Y3wMzlD2qbfmzrT2qQ=">AAACM3icdVBJSwMxFM7UrdZt1KOXYBFa0DKp+0EpeBFPFawtdMqQyWTa0MxCkhHL0P/kxT/iQRAPinj1P5guQiv6IPAt7/HyPjfmTCrLejEyM7Nz8wvZxdzS8srqmrm+cSujRBBaIxGPRMPFknIW0ppiitNGLCgOXE7rbvdi4NfvqJAsCm9UL6atALdD5jOClZYc8wraHuUKF+x75qCivTtBy0W4N0WnXFSEZxN0v+iYeatkDQtOgEMLnR4hiMZKHoyr6phPtheRJKChIhxL2URWrFopFooRTvs5O5E0xqSL27SpYYgDKlvp8OY+3NGKB/1I6BcqOFQnJ1IcSNkLXN0ZYNWRv72B+JfXTJR/0kpZGCeKhmS0yE84VBEcBAg9JihRvKcBJoLpv0LSwQITpWPO6RB+LoX/g9tyCVkldH2Qr5yP48iCLbANCgCBY1ABl6AKaoCAB/AM3sC78Wi8Gh/G56g1Y4xnNsFUGV/f+HioEw==</latexit><latexit sha1_base64="46Tkt7L35Y3wMzlD2qbfmzrT2qQ=">AAACM3icdVBJSwMxFM7UrdZt1KOXYBFa0DKp+0EpeBFPFawtdMqQyWTa0MxCkhHL0P/kxT/iQRAPinj1P5guQiv6IPAt7/HyPjfmTCrLejEyM7Nz8wvZxdzS8srqmrm+cSujRBBaIxGPRMPFknIW0ppiitNGLCgOXE7rbvdi4NfvqJAsCm9UL6atALdD5jOClZYc8wraHuUKF+x75qCivTtBy0W4N0WnXFSEZxN0v+iYeatkDQtOgEMLnR4hiMZKHoyr6phPtheRJKChIhxL2URWrFopFooRTvs5O5E0xqSL27SpYYgDKlvp8OY+3NGKB/1I6BcqOFQnJ1IcSNkLXN0ZYNWRv72B+JfXTJR/0kpZGCeKhmS0yE84VBEcBAg9JihRvKcBJoLpv0LSwQITpWPO6RB+LoX/g9tyCVkldH2Qr5yP48iCLbANCgCBY1ABl6AKaoCAB/AM3sC78Wi8Gh/G56g1Y4xnNsFUGV/f+HioEw==</latexit>

that may depend on the fields, so that the algebra is ‘soft’. This implies: 
with  and structure ‘constants’ f↵��

<latexit sha1_base64="scLcdEklGyGF8a5wYEjcV05/CAk=">AAACAXicdVDLSsNAFJ3UV62vqBvBzWARXJVEfG6k4MZlBfuAJpab6aQdOpOEmYlQQtz4K25cKOLWv3Dn3zh9CFX0wIXDOfdy7z1BwpnSjvNpFebmFxaXisulldW19Q17c6uh4lQSWicxj2UrAEU5i2hdM81pK5EURMBpMxhcjvzmHZWKxdGNHibUF9CLWMgIaCN17J2wk3nAkz54AdWQZ/mt1wMhoGOXnYozBp4hx457fuJid6qU0RS1jv3hdWOSChppwkGptusk2s9AakY4zUteqmgCZAA92jY0AkGVn40/yPG+Ubo4jKWpSOOxOjuRgVBqKALTKUD31W9vJP7ltVMdnvkZi5JU04hMFoUpxzrGozhwl0lKNB8aAkQycysmfZBAtAmtZEL4/hT/TxqHFdepuNdH5erFNI4i2kV76AC56BRV0RWqoToi6B49omf0Yj1YT9ar9TZpLVjTmW30A9b7F2P5l3k=</latexit><latexit sha1_base64="scLcdEklGyGF8a5wYEjcV05/CAk=">AAACAXicdVDLSsNAFJ3UV62vqBvBzWARXJVEfG6k4MZlBfuAJpab6aQdOpOEmYlQQtz4K25cKOLWv3Dn3zh9CFX0wIXDOfdy7z1BwpnSjvNpFebmFxaXisulldW19Q17c6uh4lQSWicxj2UrAEU5i2hdM81pK5EURMBpMxhcjvzmHZWKxdGNHibUF9CLWMgIaCN17J2wk3nAkz54AdWQZ/mt1wMhoGOXnYozBp4hx457fuJid6qU0RS1jv3hdWOSChppwkGptusk2s9AakY4zUteqmgCZAA92jY0AkGVn40/yPG+Ubo4jKWpSOOxOjuRgVBqKALTKUD31W9vJP7ltVMdnvkZi5JU04hMFoUpxzrGozhwl0lKNB8aAkQycysmfZBAtAmtZEL4/hT/TxqHFdepuNdH5erFNI4i2kV76AC56BRV0RWqoToi6B49omf0Yj1YT9ar9TZpLVjTmW30A9b7F2P5l3k=</latexit><latexit sha1_base64="scLcdEklGyGF8a5wYEjcV05/CAk=">AAACAXicdVDLSsNAFJ3UV62vqBvBzWARXJVEfG6k4MZlBfuAJpab6aQdOpOEmYlQQtz4K25cKOLWv3Dn3zh9CFX0wIXDOfdy7z1BwpnSjvNpFebmFxaXisulldW19Q17c6uh4lQSWicxj2UrAEU5i2hdM81pK5EURMBpMxhcjvzmHZWKxdGNHibUF9CLWMgIaCN17J2wk3nAkz54AdWQZ/mt1wMhoGOXnYozBp4hx457fuJid6qU0RS1jv3hdWOSChppwkGptusk2s9AakY4zUteqmgCZAA92jY0AkGVn40/yPG+Ubo4jKWpSOOxOjuRgVBqKALTKUD31W9vJP7ltVMdnvkZi5JU04hMFoUpxzrGozhwl0lKNB8aAkQycysmfZBAtAmtZEL4/hT/TxqHFdepuNdH5erFNI4i2kV76AC56BRV0RWqoToi6B49omf0Yj1YT9ar9TZpLVjTmW30A9b7F2P5l3k=</latexit><latexit sha1_base64="scLcdEklGyGF8a5wYEjcV05/CAk=">AAACAXicdVDLSsNAFJ3UV62vqBvBzWARXJVEfG6k4MZlBfuAJpab6aQdOpOEmYlQQtz4K25cKOLWv3Dn3zh9CFX0wIXDOfdy7z1BwpnSjvNpFebmFxaXisulldW19Q17c6uh4lQSWicxj2UrAEU5i2hdM81pK5EURMBpMxhcjvzmHZWKxdGNHibUF9CLWMgIaCN17J2wk3nAkz54AdWQZ/mt1wMhoGOXnYozBp4hx457fuJid6qU0RS1jv3hdWOSChppwkGptusk2s9AakY4zUteqmgCZAA92jY0AkGVn40/yPG+Ubo4jKWpSOOxOjuRgVBqKALTKUD31W9vJP7ltVMdnvkZi5JU04hMFoUpxzrGozhwl0lKNB8aAkQycysmfZBAtAmtZEL4/hT/TxqHFdepuNdH5erFNI4i2kV76AC56BRV0RWqoToi6B49omf0Yj1YT9ar9TZpLVjTmW30A9b7F2P5l3k=</latexit>
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<latexit sha1_base64="v6HjDsFpK4Oj7Ur3pU349F8QNNA="></latexit><latexit sha1_base64="v6HjDsFpK4Oj7Ur3pU349F8QNNA="></latexit><latexit sha1_base64="v6HjDsFpK4Oj7Ur3pU349F8QNNA="></latexit><latexit sha1_base64="v6HjDsFpK4Oj7Ur3pU349F8QNNA="></latexit>
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<latexit sha1_base64="Hw0vhhT6pefSVP1M0T0GU6BKCGQ="></latexit><latexit sha1_base64="Hw0vhhT6pefSVP1M0T0GU6BKCGQ="></latexit><latexit sha1_base64="Hw0vhhT6pefSVP1M0T0GU6BKCGQ="></latexit><latexit sha1_base64="Hw0vhhT6pefSVP1M0T0GU6BKCGQ="></latexit>

, and correspondingly theClosure: 

f[↵�
� f�]�

✏ +Rj
[↵ @jf��]

✏ = 0
<latexit sha1_base64="A8nS7NCXCWt4kNTrcSXVjhR8VO0="></latexit><latexit sha1_base64="A8nS7NCXCWt4kNTrcSXVjhR8VO0="></latexit><latexit sha1_base64="A8nS7NCXCWt4kNTrcSXVjhR8VO0="></latexit><latexit sha1_base64="A8nS7NCXCWt4kNTrcSXVjhR8VO0="></latexit>

soft algebra
Jacobi identity: 



The corresponding BRST transformations 

are nilpotent

where we have assumed the following transformation rules

The path integral requires gauge-fixing. Therefore one includes 

The statistics of the ghost and anti-ghosts is opposite to the statistics of  
the corresponding gauge fields and transformation parameters.  
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<latexit sha1_base64="fR/OwZUbYIr1AniNTSodMgSrDi8="></latexit><latexit sha1_base64="fR/OwZUbYIr1AniNTSodMgSrDi8="></latexit><latexit sha1_base64="fR/OwZUbYIr1AniNTSodMgSrDi8="></latexit><latexit sha1_base64="fR/OwZUbYIr1AniNTSodMgSrDi8="></latexit>
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<latexit sha1_base64="6ZBMvg9+IjBRubbs2ks1NKBCbLw="></latexit><latexit sha1_base64="6ZBMvg9+IjBRubbs2ks1NKBCbLw="></latexit><latexit sha1_base64="6ZBMvg9+IjBRubbs2ks1NKBCbLw="></latexit><latexit sha1_base64="6ZBMvg9+IjBRubbs2ks1NKBCbLw="></latexit>

�brst�
i = R(�)i↵ ⇤ c↵

<latexit sha1_base64="tU9Idvx3xq5039BHzDmoUlHNfq0="></latexit><latexit sha1_base64="tU9Idvx3xq5039BHzDmoUlHNfq0="></latexit><latexit sha1_base64="tU9Idvx3xq5039BHzDmoUlHNfq0="></latexit><latexit sha1_base64="tU9Idvx3xq5039BHzDmoUlHNfq0="></latexit>
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<latexit sha1_base64="cMjEVbkDOQRBXEQiqWTRPoXpZRI=">AAACE3icdVDJSgNBEO2JW4xb1KOX1iCISJgJrgcl4MVjBBMDmSTUdDpJk56F7hohDPkHL/6KFw+KePXizb+xswhR9EHB470qqup5kRQabfvTSs3Mzs0vpBczS8srq2vZ9Y2KDmPFeJmFMlRVDzSXIuBlFCh5NVIcfE/yW693OfRv77jSIgxusB/xug+dQLQFAzRSM7vvtrhEaLo+YFf5iac0DhJ3e9AouAcZSlnDBRl1gZ7bzWzOztsj0ClyZDtnxw51JkqOTFBqZj/cVshinwfIJGhdc+wI6wkoFEzyQcaNNY+A9aDDa4YG4HNdT0Y/DeiuUVq0HSpTAdKROj2RgK913/dM5/B0/dsbin95tRjbp/VEBFGMPGDjRe1YUgzpMCDaEoozlH1DgClhbqWsCwoYmhgzJoTvT+n/pFLIO3beuT7MFS8mcaTJFtkhe8QhJ6RIrkiJlAkj9+SRPJMX68F6sl6tt3FryprMbJIfsN6/AJXKnUU=</latexit><latexit sha1_base64="cMjEVbkDOQRBXEQiqWTRPoXpZRI=">AAACE3icdVDJSgNBEO2JW4xb1KOX1iCISJgJrgcl4MVjBBMDmSTUdDpJk56F7hohDPkHL/6KFw+KePXizb+xswhR9EHB470qqup5kRQabfvTSs3Mzs0vpBczS8srq2vZ9Y2KDmPFeJmFMlRVDzSXIuBlFCh5NVIcfE/yW693OfRv77jSIgxusB/xug+dQLQFAzRSM7vvtrhEaLo+YFf5iac0DhJ3e9AouAcZSlnDBRl1gZ7bzWzOztsj0ClyZDtnxw51JkqOTFBqZj/cVshinwfIJGhdc+wI6wkoFEzyQcaNNY+A9aDDa4YG4HNdT0Y/DeiuUVq0HSpTAdKROj2RgK913/dM5/B0/dsbin95tRjbp/VEBFGMPGDjRe1YUgzpMCDaEoozlH1DgClhbqWsCwoYmhgzJoTvT+n/pFLIO3beuT7MFS8mcaTJFtkhe8QhJ6RIrkiJlAkj9+SRPJMX68F6sl6tt3FryprMbJIfsN6/AJXKnUU=</latexit><latexit sha1_base64="cMjEVbkDOQRBXEQiqWTRPoXpZRI=">AAACE3icdVDJSgNBEO2JW4xb1KOX1iCISJgJrgcl4MVjBBMDmSTUdDpJk56F7hohDPkHL/6KFw+KePXizb+xswhR9EHB470qqup5kRQabfvTSs3Mzs0vpBczS8srq2vZ9Y2KDmPFeJmFMlRVDzSXIuBlFCh5NVIcfE/yW693OfRv77jSIgxusB/xug+dQLQFAzRSM7vvtrhEaLo+YFf5iac0DhJ3e9AouAcZSlnDBRl1gZ7bzWzOztsj0ClyZDtnxw51JkqOTFBqZj/cVshinwfIJGhdc+wI6wkoFEzyQcaNNY+A9aDDa4YG4HNdT0Y/DeiuUVq0HSpTAdKROj2RgK913/dM5/B0/dsbin95tRjbp/VEBFGMPGDjRe1YUgzpMCDaEoozlH1DgClhbqWsCwoYmhgzJoTvT+n/pFLIO3beuT7MFS8mcaTJFtkhe8QhJ6RIrkiJlAkj9+SRPJMX68F6sl6tt3FryprMbJIfsN6/AJXKnUU=</latexit><latexit sha1_base64="cMjEVbkDOQRBXEQiqWTRPoXpZRI=">AAACE3icdVDJSgNBEO2JW4xb1KOX1iCISJgJrgcl4MVjBBMDmSTUdDpJk56F7hohDPkHL/6KFw+KePXizb+xswhR9EHB470qqup5kRQabfvTSs3Mzs0vpBczS8srq2vZ9Y2KDmPFeJmFMlRVDzSXIuBlFCh5NVIcfE/yW693OfRv77jSIgxusB/xug+dQLQFAzRSM7vvtrhEaLo+YFf5iac0DhJ3e9AouAcZSlnDBRl1gZ7bzWzOztsj0ClyZDtnxw51JkqOTFBqZj/cVshinwfIJGhdc+wI6wkoFEzyQcaNNY+A9aDDa4YG4HNdT0Y/DeiuUVq0HSpTAdKROj2RgK913/dM5/B0/dsbin95tRjbp/VEBFGMPGDjRe1YUgzpMCDaEoozlH1DgClhbqWsCwoYmhgzJoTvT+n/pFLIO3beuT7MFS8mcaTJFtkhe8QhJ6RIrkiJlAkj9+SRPJMX68F6sl6tt3FryprMbJIfsN6/AJXKnUU=</latexit>
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<latexit sha1_base64="sqgX765kVmY8q5lapegNJHTcLkc="></latexit><latexit sha1_base64="sqgX765kVmY8q5lapegNJHTcLkc="></latexit><latexit sha1_base64="sqgX765kVmY8q5lapegNJHTcLkc="></latexit><latexit sha1_base64="sqgX765kVmY8q5lapegNJHTcLkc="></latexit>

The fields      are Lagrange multipliers that impose the gauge conditionsB↵
<latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit>
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<latexit sha1_base64="G9qjn1S1Q0CSxArzQ9mScNIvD0o="></latexit><latexit sha1_base64="G9qjn1S1Q0CSxArzQ9mScNIvD0o="></latexit><latexit sha1_base64="G9qjn1S1Q0CSxArzQ9mScNIvD0o="></latexit><latexit sha1_base64="G9qjn1S1Q0CSxArzQ9mScNIvD0o="></latexit>
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<latexit sha1_base64="J/HQikj4Npr5OhQKLGiCm2X4ZBo=">AAACCnicdVDJSgNBEO1xjXEb9eilNQiewoy4HpSgF48RzAKZMNR0OkmTnoXuGiEMOXvxV7x4UMSrX+DNv7GzCFH0QcHjvSqq6gWJFBod59OamZ2bX1jMLeWXV1bX1u2NzaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Lsa+rU7rrSIo1vsJ7wZQicSbcEAjeTbO16LSwTfCwG7KswCpXFAL30PZNIFek4d3y44RWcEOkWOHPfs2KXuRCmQCcq+/eG1YpaGPEImQeuG6yTYzEChYJIP8l6qeQKsBx3eMDSCkOtmNnplQPeM0qLtWJmKkI7U6YkMQq37YWA6hxfr395Q/MtrpNg+bWYiSlLkERsvaqeSYkyHudCWUJyh7BsCTAlzK2VdUMDQpJc3IXx/Sv8n1YOi6xTdm8NC6WISR45sk12yT1xyQkrkmpRJhTByTx7JM3mxHqwn69V6G7fOWJOZLfID1vsXr9uaNA==</latexit><latexit sha1_base64="J/HQikj4Npr5OhQKLGiCm2X4ZBo=">AAACCnicdVDJSgNBEO1xjXEb9eilNQiewoy4HpSgF48RzAKZMNR0OkmTnoXuGiEMOXvxV7x4UMSrX+DNv7GzCFH0QcHjvSqq6gWJFBod59OamZ2bX1jMLeWXV1bX1u2NzaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Lsa+rU7rrSIo1vsJ7wZQicSbcEAjeTbO16LSwTfCwG7KswCpXFAL30PZNIFek4d3y44RWcEOkWOHPfs2KXuRCmQCcq+/eG1YpaGPEImQeuG6yTYzEChYJIP8l6qeQKsBx3eMDSCkOtmNnplQPeM0qLtWJmKkI7U6YkMQq37YWA6hxfr395Q/MtrpNg+bWYiSlLkERsvaqeSYkyHudCWUJyh7BsCTAlzK2VdUMDQpJc3IXx/Sv8n1YOi6xTdm8NC6WISR45sk12yT1xyQkrkmpRJhTByTx7JM3mxHqwn69V6G7fOWJOZLfID1vsXr9uaNA==</latexit><latexit sha1_base64="J/HQikj4Npr5OhQKLGiCm2X4ZBo=">AAACCnicdVDJSgNBEO1xjXEb9eilNQiewoy4HpSgF48RzAKZMNR0OkmTnoXuGiEMOXvxV7x4UMSrX+DNv7GzCFH0QcHjvSqq6gWJFBod59OamZ2bX1jMLeWXV1bX1u2NzaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Lsa+rU7rrSIo1vsJ7wZQicSbcEAjeTbO16LSwTfCwG7KswCpXFAL30PZNIFek4d3y44RWcEOkWOHPfs2KXuRCmQCcq+/eG1YpaGPEImQeuG6yTYzEChYJIP8l6qeQKsBx3eMDSCkOtmNnplQPeM0qLtWJmKkI7U6YkMQq37YWA6hxfr395Q/MtrpNg+bWYiSlLkERsvaqeSYkyHudCWUJyh7BsCTAlzK2VdUMDQpJc3IXx/Sv8n1YOi6xTdm8NC6WISR45sk12yT1xyQkrkmpRJhTByTx7JM3mxHqwn69V6G7fOWJOZLfID1vsXr9uaNA==</latexit><latexit sha1_base64="J/HQikj4Npr5OhQKLGiCm2X4ZBo=">AAACCnicdVDJSgNBEO1xjXEb9eilNQiewoy4HpSgF48RzAKZMNR0OkmTnoXuGiEMOXvxV7x4UMSrX+DNv7GzCFH0QcHjvSqq6gWJFBod59OamZ2bX1jMLeWXV1bX1u2NzaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Lsa+rU7rrSIo1vsJ7wZQicSbcEAjeTbO16LSwTfCwG7KswCpXFAL30PZNIFek4d3y44RWcEOkWOHPfs2KXuRCmQCcq+/eG1YpaGPEImQeuG6yTYzEChYJIP8l6qeQKsBx3eMDSCkOtmNnplQPeM0qLtWJmKkI7U6YkMQq37YWA6hxfr395Q/MtrpNg+bWYiSlLkERsvaqeSYkyHudCWUJyh7BsCTAlzK2VdUMDQpJc3IXx/Sv8n1YOi6xTdm8NC6WISR45sk12yT1xyQkrkmpRJhTByTx7JM3mxHqwn69V6G7fOWJOZLfID1vsXr9uaNA==</latexit>

F (�)↵ = 0
<latexit sha1_base64="lSYs0l8O8Bo/HD2KD8SCjbVyyAk=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBHqpkzE50IoCuKygn1AE8JkOmmHTiZhZqKU2E9x40IRt36JO//GaRuhih64cDjnXu69J0g4UxqhT2tufmFxabmwUlxdW9/YtEtbTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fg8ux37qjUrFY3OphQr0I9wQLGcHaSL5duqq4SZ/t+y7mSR/Dc+TbZVRFE8AZcoScs2MHOrlSBjnqvv3hdmOSRlRowrFSHQcl2suw1IxwOiq6qaIJJgPcox1DBY6o8rLJ6SO4Z5QuDGNpSmg4UWcnMhwpNYwC0xlh3Ve/vbH4l9dJdXjqZUwkqaaCTBeFKYc6huMcYJdJSjQfGoKJZOZWSPpYYqJNWkUTwven8H/SPKg6qOrcHJZrF3kcBbADdkEFOOAE1MA1qIMGIOAePIJn8GI9WE/Wq/U2bZ2z8plt8APW+xedepLt</latexit><latexit sha1_base64="lSYs0l8O8Bo/HD2KD8SCjbVyyAk=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBHqpkzE50IoCuKygn1AE8JkOmmHTiZhZqKU2E9x40IRt36JO//GaRuhih64cDjnXu69J0g4UxqhT2tufmFxabmwUlxdW9/YtEtbTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fg8ux37qjUrFY3OphQr0I9wQLGcHaSL5duqq4SZ/t+y7mSR/Dc+TbZVRFE8AZcoScs2MHOrlSBjnqvv3hdmOSRlRowrFSHQcl2suw1IxwOiq6qaIJJgPcox1DBY6o8rLJ6SO4Z5QuDGNpSmg4UWcnMhwpNYwC0xlh3Ve/vbH4l9dJdXjqZUwkqaaCTBeFKYc6huMcYJdJSjQfGoKJZOZWSPpYYqJNWkUTwven8H/SPKg6qOrcHJZrF3kcBbADdkEFOOAE1MA1qIMGIOAePIJn8GI9WE/Wq/U2bZ2z8plt8APW+xedepLt</latexit><latexit sha1_base64="lSYs0l8O8Bo/HD2KD8SCjbVyyAk=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBHqpkzE50IoCuKygn1AE8JkOmmHTiZhZqKU2E9x40IRt36JO//GaRuhih64cDjnXu69J0g4UxqhT2tufmFxabmwUlxdW9/YtEtbTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fg8ux37qjUrFY3OphQr0I9wQLGcHaSL5duqq4SZ/t+y7mSR/Dc+TbZVRFE8AZcoScs2MHOrlSBjnqvv3hdmOSRlRowrFSHQcl2suw1IxwOiq6qaIJJgPcox1DBY6o8rLJ6SO4Z5QuDGNpSmg4UWcnMhwpNYwC0xlh3Ve/vbH4l9dJdXjqZUwkqaaCTBeFKYc6huMcYJdJSjQfGoKJZOZWSPpYYqJNWkUTwven8H/SPKg6qOrcHJZrF3kcBbADdkEFOOAE1MA1qIMGIOAePIJn8GI9WE/Wq/U2bZ2z8plt8APW+xedepLt</latexit><latexit sha1_base64="lSYs0l8O8Bo/HD2KD8SCjbVyyAk=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBHqpkzE50IoCuKygn1AE8JkOmmHTiZhZqKU2E9x40IRt36JO//GaRuhih64cDjnXu69J0g4UxqhT2tufmFxabmwUlxdW9/YtEtbTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fg8ux37qjUrFY3OphQr0I9wQLGcHaSL5duqq4SZ/t+y7mSR/Dc+TbZVRFE8AZcoScs2MHOrlSBjnqvv3hdmOSRlRowrFSHQcl2suw1IxwOiq6qaIJJgPcox1DBY6o8rLJ6SO4Z5QuDGNpSmg4UWcnMhwpNYwC0xlh3Ve/vbH4l9dJdXjqZUwkqaaCTBeFKYc6huMcYJdJSjQfGoKJZOZWSPpYYqJNWkUTwven8H/SPKg6qOrcHJZrF3kcBbADdkEFOOAE1MA1qIMGIOAePIJn8GI9WE/Wq/U2bZ2z8plt8APW+xedepLt</latexit>

The fields      are known as the anti-ghost fields. b↵
<latexit sha1_base64="uOyp+z6gF4nSHomKguVefcnOsVs=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV3xeQt68RjBPCBZQu9kNhkyO7vOzAphyU948aCIV3/Hm3/jJFkhihY0FFXddHcFieDauO6ns7C4tLyyWlgrrm9sbm2XdnYbOk4VZXUai1i1AtRMcMnqhhvBWoliGAWCNYPh9cRvPjCleSzvzChhfoR9yUNO0VipFXQ7KJIBdktlt+JOQebIqetdnnnEy5Uy5Kh1Sx+dXkzTiElDBWrd9tzE+Bkqw6lg42In1SxBOsQ+a1sqMWLaz6b3jsmhVXokjJUtachUnZ/IMNJ6FAW2M0Iz0L+9ifiX105NeOFnXCapYZLOFoWpICYmk+dJjytGjRhZglRxeyuhA1RIjY2oaEP4/pT8TxrHFc+teLcn5epVHkcB9uEAjsCDc6jCDdSgDhQEPMIzvDj3zpPz6rzNWhecfGYPfsB5/wId95AD</latexit><latexit sha1_base64="uOyp+z6gF4nSHomKguVefcnOsVs=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV3xeQt68RjBPCBZQu9kNhkyO7vOzAphyU948aCIV3/Hm3/jJFkhihY0FFXddHcFieDauO6ns7C4tLyyWlgrrm9sbm2XdnYbOk4VZXUai1i1AtRMcMnqhhvBWoliGAWCNYPh9cRvPjCleSzvzChhfoR9yUNO0VipFXQ7KJIBdktlt+JOQebIqetdnnnEy5Uy5Kh1Sx+dXkzTiElDBWrd9tzE+Bkqw6lg42In1SxBOsQ+a1sqMWLaz6b3jsmhVXokjJUtachUnZ/IMNJ6FAW2M0Iz0L+9ifiX105NeOFnXCapYZLOFoWpICYmk+dJjytGjRhZglRxeyuhA1RIjY2oaEP4/pT8TxrHFc+teLcn5epVHkcB9uEAjsCDc6jCDdSgDhQEPMIzvDj3zpPz6rzNWhecfGYPfsB5/wId95AD</latexit><latexit sha1_base64="uOyp+z6gF4nSHomKguVefcnOsVs=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV3xeQt68RjBPCBZQu9kNhkyO7vOzAphyU948aCIV3/Hm3/jJFkhihY0FFXddHcFieDauO6ns7C4tLyyWlgrrm9sbm2XdnYbOk4VZXUai1i1AtRMcMnqhhvBWoliGAWCNYPh9cRvPjCleSzvzChhfoR9yUNO0VipFXQ7KJIBdktlt+JOQebIqetdnnnEy5Uy5Kh1Sx+dXkzTiElDBWrd9tzE+Bkqw6lg42In1SxBOsQ+a1sqMWLaz6b3jsmhVXokjJUtachUnZ/IMNJ6FAW2M0Iz0L+9ifiX105NeOFnXCapYZLOFoWpICYmk+dJjytGjRhZglRxeyuhA1RIjY2oaEP4/pT8TxrHFc+teLcn5epVHkcB9uEAjsCDc6jCDdSgDhQEPMIzvDj3zpPz6rzNWhecfGYPfsB5/wId95AD</latexit><latexit sha1_base64="uOyp+z6gF4nSHomKguVefcnOsVs=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV3xeQt68RjBPCBZQu9kNhkyO7vOzAphyU948aCIV3/Hm3/jJFkhihY0FFXddHcFieDauO6ns7C4tLyyWlgrrm9sbm2XdnYbOk4VZXUai1i1AtRMcMnqhhvBWoliGAWCNYPh9cRvPjCleSzvzChhfoR9yUNO0VipFXQ7KJIBdktlt+JOQebIqetdnnnEy5Uy5Kh1Sx+dXkzTiElDBWrd9tzE+Bkqw6lg42In1SxBOsQ+a1sqMWLaz6b3jsmhVXokjJUtachUnZ/IMNJ6FAW2M0Iz0L+9ifiX105NeOFnXCapYZLOFoWpICYmk+dJjytGjRhZglRxeyuhA1RIjY2oaEP4/pT8TxrHFc+teLcn5epVHkcB9uEAjsCDc6jCDdSgDhQEPMIzvDj3zpPz6rzNWhecfGYPfsB5/wId95AD</latexit>



Background transformations

Quantum transformations

To be able to describe boundary conditions we make use of a background 
field split:

Background field split

The boundary fields     will be fixed at the boundary and they are  
continued into the bulk. The precise continuation is not important. The  
quantum fields     will be integrated over in the functional integral and  
they will vanish at the boundary. 

e� i
<latexit sha1_base64="B3P9BjYIszq/iglXRLKdD7qjASE=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBgyyzIdHkFvTiUcGYQDaG2dlOMmT2wcysEtY9+CtePCji1d/w5t84iRFUtKChqOqmu8uLBVeakHcrNzM7N7+wuJRfXlldWy9sbF6qKJEMGiwSkWx5VIHgITQ01wJasQQaeAKa3vBk7DevQSoehRd6FEMnoP2Q9zij2kjdwrZ7w33QXPjgxgOeZlepe8CzbqFIbFKqVsolTOxShdScmiEV4tQOy9ixyQRFNMVZt/Dm+hFLAgg1E1SptkNi3Ump1JwJyPJuoiCmbEj70DY0pAGoTjq5P8N7RvFxL5KmQo0n6veJlAZKjQLPdAZUD9Rvbyz+5bUT3at2Uh7GiYaQfS7qJQLrCI/DwD6XwLQYGUKZ5OZWzAZUUqZNZHkTwten+H9yWbIdYjvn5WL9eBrHItpBu2gfOegI1dEpOkMNxNAtukeP6Mm6sx6sZ+vlszVnTWe20A9Yrx8JLZbC</latexit><latexit sha1_base64="B3P9BjYIszq/iglXRLKdD7qjASE=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBgyyzIdHkFvTiUcGYQDaG2dlOMmT2wcysEtY9+CtePCji1d/w5t84iRFUtKChqOqmu8uLBVeakHcrNzM7N7+wuJRfXlldWy9sbF6qKJEMGiwSkWx5VIHgITQ01wJasQQaeAKa3vBk7DevQSoehRd6FEMnoP2Q9zij2kjdwrZ7w33QXPjgxgOeZlepe8CzbqFIbFKqVsolTOxShdScmiEV4tQOy9ixyQRFNMVZt/Dm+hFLAgg1E1SptkNi3Ump1JwJyPJuoiCmbEj70DY0pAGoTjq5P8N7RvFxL5KmQo0n6veJlAZKjQLPdAZUD9Rvbyz+5bUT3at2Uh7GiYaQfS7qJQLrCI/DwD6XwLQYGUKZ5OZWzAZUUqZNZHkTwten+H9yWbIdYjvn5WL9eBrHItpBu2gfOegI1dEpOkMNxNAtukeP6Mm6sx6sZ+vlszVnTWe20A9Yrx8JLZbC</latexit><latexit sha1_base64="B3P9BjYIszq/iglXRLKdD7qjASE=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBgyyzIdHkFvTiUcGYQDaG2dlOMmT2wcysEtY9+CtePCji1d/w5t84iRFUtKChqOqmu8uLBVeakHcrNzM7N7+wuJRfXlldWy9sbF6qKJEMGiwSkWx5VIHgITQ01wJasQQaeAKa3vBk7DevQSoehRd6FEMnoP2Q9zij2kjdwrZ7w33QXPjgxgOeZlepe8CzbqFIbFKqVsolTOxShdScmiEV4tQOy9ixyQRFNMVZt/Dm+hFLAgg1E1SptkNi3Ump1JwJyPJuoiCmbEj70DY0pAGoTjq5P8N7RvFxL5KmQo0n6veJlAZKjQLPdAZUD9Rvbyz+5bUT3at2Uh7GiYaQfS7qJQLrCI/DwD6XwLQYGUKZ5OZWzAZUUqZNZHkTwten+H9yWbIdYjvn5WL9eBrHItpBu2gfOegI1dEpOkMNxNAtukeP6Mm6sx6sZ+vlszVnTWe20A9Yrx8JLZbC</latexit><latexit sha1_base64="B3P9BjYIszq/iglXRLKdD7qjASE=">AAAB/3icdVDLSgNBEJyN7/iKCl68DAbBgyyzIdHkFvTiUcGYQDaG2dlOMmT2wcysEtY9+CtePCji1d/w5t84iRFUtKChqOqmu8uLBVeakHcrNzM7N7+wuJRfXlldWy9sbF6qKJEMGiwSkWx5VIHgITQ01wJasQQaeAKa3vBk7DevQSoehRd6FEMnoP2Q9zij2kjdwrZ7w33QXPjgxgOeZlepe8CzbqFIbFKqVsolTOxShdScmiEV4tQOy9ixyQRFNMVZt/Dm+hFLAgg1E1SptkNi3Ump1JwJyPJuoiCmbEj70DY0pAGoTjq5P8N7RvFxL5KmQo0n6veJlAZKjQLPdAZUD9Rvbyz+5bUT3at2Uh7GiYaQfS7qJQLrCI/DwD6XwLQYGUKZ5OZWzAZUUqZNZHkTwten+H9yWbIdYjvn5WL9eBrHItpBu2gfOegI1dEpOkMNxNAtukeP6Mm6sx6sZ+vlszVnTWe20A9Yrx8JLZbC</latexit>

�̊ i
<latexit sha1_base64="s6mqfBQFxj+FBjezJQ8cIhoGgUU=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCCxkyQ6vtrujGZQX7gM5YMmnahmYyQ5IRyjDgr7hxoYhbv8Odf2P6EFT0QOBwzr3ckxPEnCmN0IeVW1peWV3Lrxc2Nre2d4q7ey0VJZLQJol4JDsBVpQzQZuaaU47saQ4DDhtB+PLqd++o1KxSNzoSUz9EA8FGzCCtZF6xQMvxHokmRh68Yil2W3qnbKsVywhG7nVStmFyHYrqObUDKkgp3ZWho6NZiiBBRq94rvXj0gSUqEJx0p1HRRrP8VSM8JpVvASRWNMxnhIu4YKHFLlp7P4GTw2Sh8OImme0HCmft9IcajUJAzM5DSs+u1Nxb+8bqIHVT9lIk40FWR+aJBwqCM47QL2maRE84khmEhmskIywhITbRormBK+fgr/Jy3XdpDtXJdL9YtFHXlwCI7ACXDAOaiDK9AATUBACh7AE3i27q1H68V6nY/mrMXOPvgB6+0TSJOWVw==</latexit><latexit sha1_base64="s6mqfBQFxj+FBjezJQ8cIhoGgUU=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCCxkyQ6vtrujGZQX7gM5YMmnahmYyQ5IRyjDgr7hxoYhbv8Odf2P6EFT0QOBwzr3ckxPEnCmN0IeVW1peWV3Lrxc2Nre2d4q7ey0VJZLQJol4JDsBVpQzQZuaaU47saQ4DDhtB+PLqd++o1KxSNzoSUz9EA8FGzCCtZF6xQMvxHokmRh68Yil2W3qnbKsVywhG7nVStmFyHYrqObUDKkgp3ZWho6NZiiBBRq94rvXj0gSUqEJx0p1HRRrP8VSM8JpVvASRWNMxnhIu4YKHFLlp7P4GTw2Sh8OImme0HCmft9IcajUJAzM5DSs+u1Nxb+8bqIHVT9lIk40FWR+aJBwqCM47QL2maRE84khmEhmskIywhITbRormBK+fgr/Jy3XdpDtXJdL9YtFHXlwCI7ACXDAOaiDK9AATUBACh7AE3i27q1H68V6nY/mrMXOPvgB6+0TSJOWVw==</latexit><latexit sha1_base64="s6mqfBQFxj+FBjezJQ8cIhoGgUU=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCCxkyQ6vtrujGZQX7gM5YMmnahmYyQ5IRyjDgr7hxoYhbv8Odf2P6EFT0QOBwzr3ckxPEnCmN0IeVW1peWV3Lrxc2Nre2d4q7ey0VJZLQJol4JDsBVpQzQZuaaU47saQ4DDhtB+PLqd++o1KxSNzoSUz9EA8FGzCCtZF6xQMvxHokmRh68Yil2W3qnbKsVywhG7nVStmFyHYrqObUDKkgp3ZWho6NZiiBBRq94rvXj0gSUqEJx0p1HRRrP8VSM8JpVvASRWNMxnhIu4YKHFLlp7P4GTw2Sh8OImme0HCmft9IcajUJAzM5DSs+u1Nxb+8bqIHVT9lIk40FWR+aJBwqCM47QL2maRE84khmEhmskIywhITbRormBK+fgr/Jy3XdpDtXJdL9YtFHXlwCI7ACXDAOaiDK9AATUBACh7AE3i27q1H68V6nY/mrMXOPvgB6+0TSJOWVw==</latexit><latexit sha1_base64="s6mqfBQFxj+FBjezJQ8cIhoGgUU=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCCxkyQ6vtrujGZQX7gM5YMmnahmYyQ5IRyjDgr7hxoYhbv8Odf2P6EFT0QOBwzr3ckxPEnCmN0IeVW1peWV3Lrxc2Nre2d4q7ey0VJZLQJol4JDsBVpQzQZuaaU47saQ4DDhtB+PLqd++o1KxSNzoSUz9EA8FGzCCtZF6xQMvxHokmRh68Yil2W3qnbKsVywhG7nVStmFyHYrqObUDKkgp3ZWho6NZiiBBRq94rvXj0gSUqEJx0p1HRRrP8VSM8JpVvASRWNMxnhIu4YKHFLlp7P4GTw2Sh8OImme0HCmft9IcajUJAzM5DSs+u1Nxb+8bqIHVT9lIk40FWR+aJBwqCM47QL2maRE84khmEhmskIywhITbRormBK+fgr/Jy3XdpDtXJdL9YtFHXlwCI7ACXDAOaiDK9AATUBACh7AE3i27q1H68V6nY/mrMXOPvgB6+0TSJOWVw==</latexit>

�̃�̊ i = 0
<latexit sha1_base64="eiV0QPpMoy6lc/0c+22QRPPuSr0="></latexit><latexit sha1_base64="eiV0QPpMoy6lc/0c+22QRPPuSr0="></latexit><latexit sha1_base64="eiV0QPpMoy6lc/0c+22QRPPuSr0="></latexit><latexit sha1_base64="eiV0QPpMoy6lc/0c+22QRPPuSr0="></latexit>

�̃e� i = R(�̊+ e�)i↵ ⇠↵
<latexit sha1_base64="MvMF4lPvpUY7Qm/6gGIjYjJp7V0="></latexit><latexit sha1_base64="MvMF4lPvpUY7Qm/6gGIjYjJp7V0="></latexit><latexit sha1_base64="MvMF4lPvpUY7Qm/6gGIjYjJp7V0="></latexit><latexit sha1_base64="MvMF4lPvpUY7Qm/6gGIjYjJp7V0="></latexit>

�̊e� i = �R(�̊, e�)i↵ ⇠̊ ↵
<latexit sha1_base64="kEB9Ipnn/iQLK41bALsB6MEIwfE="></latexit><latexit sha1_base64="kEB9Ipnn/iQLK41bALsB6MEIwfE="></latexit><latexit sha1_base64="kEB9Ipnn/iQLK41bALsB6MEIwfE="></latexit><latexit sha1_base64="kEB9Ipnn/iQLK41bALsB6MEIwfE="></latexit>

�̊�̊i = R(�̊)i↵ ⇠̊ ↵
<latexit sha1_base64="OeRDpOZqzUZLdd6kWGcn6MWURbU="></latexit><latexit sha1_base64="OeRDpOZqzUZLdd6kWGcn6MWURbU="></latexit><latexit sha1_base64="OeRDpOZqzUZLdd6kWGcn6MWURbU="></latexit><latexit sha1_base64="OeRDpOZqzUZLdd6kWGcn6MWURbU="></latexit>

where �R(�̊, e�)i↵ ⌘ R(�̊+ e�)i↵ �R(�̊)i↵
<latexit sha1_base64="tYYineoFdH477OzBZZ0QivQfJSY="></latexit><latexit sha1_base64="tYYineoFdH477OzBZZ0QivQfJSY="></latexit><latexit sha1_base64="tYYineoFdH477OzBZZ0QivQfJSY="></latexit><latexit sha1_base64="tYYineoFdH477OzBZZ0QivQfJSY="></latexit>

�i = �̊ i + e� i
<latexit sha1_base64="nTjkNqZGXRjbBZ9N6QDDI0WfGM8=">AAACIHicdVDLSgMxFM34rPVVdekmWARBKTOiVhdKwY3LCvYBnbZkMrdtaCYzJBmlDP0UN/6KGxeK6E6/xkxboYoeCBzOuZebc7yIM6Vt+8OamZ2bX1jMLGWXV1bX1nMbm1UVxpJChYY8lHWPKOBMQEUzzaEeSSCBx6Hm9S9Tv3YLUrFQ3OhBBM2AdAXrMEq0kdq5ohv1WIvhc+wGRPckE91USYatxD1gQ7yP3Tvmg2bch2mjncvbBXsEPEWObefsxMHORMmjCcrt3LvrhzQOQGjKiVINx450MyFSM8phmHVjBRGhfdKFhqGCBKCaySjgEO8axcedUJonNB6p0xsJCZQaBJ6ZTFOo314q/uU1Yt05bSZMRLEGQceHOjHHOsRpW9hnEqjmA0MIlcz8FdMekYRq02nWlPCdFP9PqocFxy4410f50sWkjgzaRjtoDzmoiEroCpVRBVF0jx7RM3qxHqwn69V6G4/OWJOdLfQD1ucXVBijtA==</latexit><latexit sha1_base64="nTjkNqZGXRjbBZ9N6QDDI0WfGM8=">AAACIHicdVDLSgMxFM34rPVVdekmWARBKTOiVhdKwY3LCvYBnbZkMrdtaCYzJBmlDP0UN/6KGxeK6E6/xkxboYoeCBzOuZebc7yIM6Vt+8OamZ2bX1jMLGWXV1bX1nMbm1UVxpJChYY8lHWPKOBMQEUzzaEeSSCBx6Hm9S9Tv3YLUrFQ3OhBBM2AdAXrMEq0kdq5ohv1WIvhc+wGRPckE91USYatxD1gQ7yP3Tvmg2bch2mjncvbBXsEPEWObefsxMHORMmjCcrt3LvrhzQOQGjKiVINx450MyFSM8phmHVjBRGhfdKFhqGCBKCaySjgEO8axcedUJonNB6p0xsJCZQaBJ6ZTFOo314q/uU1Yt05bSZMRLEGQceHOjHHOsRpW9hnEqjmA0MIlcz8FdMekYRq02nWlPCdFP9PqocFxy4410f50sWkjgzaRjtoDzmoiEroCpVRBVF0jx7RM3qxHqwn69V6G4/OWJOdLfQD1ucXVBijtA==</latexit><latexit sha1_base64="nTjkNqZGXRjbBZ9N6QDDI0WfGM8=">AAACIHicdVDLSgMxFM34rPVVdekmWARBKTOiVhdKwY3LCvYBnbZkMrdtaCYzJBmlDP0UN/6KGxeK6E6/xkxboYoeCBzOuZebc7yIM6Vt+8OamZ2bX1jMLGWXV1bX1nMbm1UVxpJChYY8lHWPKOBMQEUzzaEeSSCBx6Hm9S9Tv3YLUrFQ3OhBBM2AdAXrMEq0kdq5ohv1WIvhc+wGRPckE91USYatxD1gQ7yP3Tvmg2bch2mjncvbBXsEPEWObefsxMHORMmjCcrt3LvrhzQOQGjKiVINx450MyFSM8phmHVjBRGhfdKFhqGCBKCaySjgEO8axcedUJonNB6p0xsJCZQaBJ6ZTFOo314q/uU1Yt05bSZMRLEGQceHOjHHOsRpW9hnEqjmA0MIlcz8FdMekYRq02nWlPCdFP9PqocFxy4410f50sWkjgzaRjtoDzmoiEroCpVRBVF0jx7RM3qxHqwn69V6G4/OWJOdLfQD1ucXVBijtA==</latexit><latexit sha1_base64="nTjkNqZGXRjbBZ9N6QDDI0WfGM8=">AAACIHicdVDLSgMxFM34rPVVdekmWARBKTOiVhdKwY3LCvYBnbZkMrdtaCYzJBmlDP0UN/6KGxeK6E6/xkxboYoeCBzOuZebc7yIM6Vt+8OamZ2bX1jMLGWXV1bX1nMbm1UVxpJChYY8lHWPKOBMQEUzzaEeSSCBx6Hm9S9Tv3YLUrFQ3OhBBM2AdAXrMEq0kdq5ohv1WIvhc+wGRPckE91USYatxD1gQ7yP3Tvmg2bch2mjncvbBXsEPEWObefsxMHORMmjCcrt3LvrhzQOQGjKiVINx450MyFSM8phmHVjBRGhfdKFhqGCBKCaySjgEO8axcedUJonNB6p0xsJCZQaBJ6ZTFOo314q/uU1Yt05bSZMRLEGQceHOjHHOsRpW9hnEqjmA0MIlcz8FdMekYRq02nWlPCdFP9PqocFxy4410f50sWkjgzaRjtoDzmoiEroCpVRBVF0jx7RM3qxHqwn69V6G4/OWJOdLfQD1ucXVBijtA==</latexit>



Algebra of background and quantum transformations
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⇤
�̊i = 0 ,

⇥̊
�(⇠̊1) �̊(⇠̊2)�

�
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�̊i = f(�̊)↵�

� ⇠̊1
↵ ⇠̊2

� R(�̊)i�
<latexit sha1_base64="TfP2flmT6D5CemVtkHJfTMj9E5c="></latexit><latexit sha1_base64="TfP2flmT6D5CemVtkHJfTMj9E5c="></latexit><latexit sha1_base64="TfP2flmT6D5CemVtkHJfTMj9E5c="></latexit><latexit sha1_base64="TfP2flmT6D5CemVtkHJfTMj9E5c="></latexit>
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+
⇥
f(�)� f(�̊)

⇤
↵�

� ⇠̊1
↵ ⇠̊2

� R(�̊+ e�)i�
<latexit sha1_base64="uI1mRgG59S542EthO5wJDuDNkzs="></latexit><latexit sha1_base64="uI1mRgG59S542EthO5wJDuDNkzs="></latexit><latexit sha1_base64="uI1mRgG59S542EthO5wJDuDNkzs="></latexit><latexit sha1_base64="uI1mRgG59S542EthO5wJDuDNkzs="></latexit>

[ e� , e� ] = e�
<latexit sha1_base64="op0v5gMrG55XnxpigyJKGb8pd0M=">AAACMHicdZDLSsNAFIYn3o23qks3g0VwUUoiXhdKwYUuK1grJKFMJqc6OLkwc6KU0Edy46PoRkERtz6F01qhSj0w8PP953Dm/GEmhUbHebHGxicmp6ZnZu25+YXFpdLyyoVOc8WhwVOZqsuQaZAigQYKlHCZKWBxKKEZ3hz3/OYtKC3S5Bw7GQQxu0pEW3CGBrVKJ9TzK/6diACFjKDwI5DIun6lQkdRGtBDm46wWqWyU3X6RYfEjuMe7LrUHZAyGVS9VXr0o5TnMSTIJdPac50Mg4IpFFxC1/ZzDRnjN+wKPCMTFoMOiv7BXbphSETbqTIvQdqnwxMFi7XuxKHpjBle679eD47yvBzb+0EhkixHSPj3onYuKaa0lx6NhAKOsmME40qYv1J+zRTjaDK2TQg/l9L/xcVW1XWq7tl2uXY0iGOGrJF1sklcskdq5JTUSYNwck+eyCt5sx6sZ+vd+vhuHbMGM6vkV1mfX7i7qWU=</latexit><latexit sha1_base64="op0v5gMrG55XnxpigyJKGb8pd0M=">AAACMHicdZDLSsNAFIYn3o23qks3g0VwUUoiXhdKwYUuK1grJKFMJqc6OLkwc6KU0Edy46PoRkERtz6F01qhSj0w8PP953Dm/GEmhUbHebHGxicmp6ZnZu25+YXFpdLyyoVOc8WhwVOZqsuQaZAigQYKlHCZKWBxKKEZ3hz3/OYtKC3S5Bw7GQQxu0pEW3CGBrVKJ9TzK/6diACFjKDwI5DIun6lQkdRGtBDm46wWqWyU3X6RYfEjuMe7LrUHZAyGVS9VXr0o5TnMSTIJdPac50Mg4IpFFxC1/ZzDRnjN+wKPCMTFoMOiv7BXbphSETbqTIvQdqnwxMFi7XuxKHpjBle679eD47yvBzb+0EhkixHSPj3onYuKaa0lx6NhAKOsmME40qYv1J+zRTjaDK2TQg/l9L/xcVW1XWq7tl2uXY0iGOGrJF1sklcskdq5JTUSYNwck+eyCt5sx6sZ+vd+vhuHbMGM6vkV1mfX7i7qWU=</latexit><latexit sha1_base64="op0v5gMrG55XnxpigyJKGb8pd0M=">AAACMHicdZDLSsNAFIYn3o23qks3g0VwUUoiXhdKwYUuK1grJKFMJqc6OLkwc6KU0Edy46PoRkERtz6F01qhSj0w8PP953Dm/GEmhUbHebHGxicmp6ZnZu25+YXFpdLyyoVOc8WhwVOZqsuQaZAigQYKlHCZKWBxKKEZ3hz3/OYtKC3S5Bw7GQQxu0pEW3CGBrVKJ9TzK/6diACFjKDwI5DIun6lQkdRGtBDm46wWqWyU3X6RYfEjuMe7LrUHZAyGVS9VXr0o5TnMSTIJdPac50Mg4IpFFxC1/ZzDRnjN+wKPCMTFoMOiv7BXbphSETbqTIvQdqnwxMFi7XuxKHpjBle679eD47yvBzb+0EhkixHSPj3onYuKaa0lx6NhAKOsmME40qYv1J+zRTjaDK2TQg/l9L/xcVW1XWq7tl2uXY0iGOGrJF1sklcskdq5JTUSYNwck+eyCt5sx6sZ+vd+vhuHbMGM6vkV1mfX7i7qWU=</latexit><latexit sha1_base64="op0v5gMrG55XnxpigyJKGb8pd0M=">AAACMHicdZDLSsNAFIYn3o23qks3g0VwUUoiXhdKwYUuK1grJKFMJqc6OLkwc6KU0Edy46PoRkERtz6F01qhSj0w8PP953Dm/GEmhUbHebHGxicmp6ZnZu25+YXFpdLyyoVOc8WhwVOZqsuQaZAigQYKlHCZKWBxKKEZ3hz3/OYtKC3S5Bw7GQQxu0pEW3CGBrVKJ9TzK/6diACFjKDwI5DIun6lQkdRGtBDm46wWqWyU3X6RYfEjuMe7LrUHZAyGVS9VXr0o5TnMSTIJdPac50Mg4IpFFxC1/ZzDRnjN+wKPCMTFoMOiv7BXbphSETbqTIvQdqnwxMFi7XuxKHpjBle679eD47yvBzb+0EhkixHSPj3onYuKaa0lx6NhAKOsmME40qYv1J+zRTjaDK2TQg/l9L/xcVW1XWq7tl2uXY0iGOGrJF1sklcskdq5JTUSYNwck+eyCt5sx6sZ+vd+vhuHbMGM6vkV1mfX7i7qWU=</latexit>

[ �̊ , �̊ ] = �̊ + e�
<latexit sha1_base64="9yMuyGSTXsD9QxfA5Dt2oGrEx/I="></latexit><latexit sha1_base64="9yMuyGSTXsD9QxfA5Dt2oGrEx/I="></latexit><latexit sha1_base64="9yMuyGSTXsD9QxfA5Dt2oGrEx/I="></latexit><latexit sha1_base64="9yMuyGSTXsD9QxfA5Dt2oGrEx/I="></latexit>

[ �̊ , e� ] = e�
<latexit sha1_base64="hNec+p4s8Qnz85jk9LmresLdR9c=">AAACLnicdVDLSgMxFM34tr6qLt0Ei+CilBnxuVAEEVxWsCp0hpLJ3NbQTGZI7ihl6Be58Vd0IaiIWz/D9CE+0AOBwzn3cnNOmEph0HWfnJHRsfGJyanpwszs3PxCcXHp3CSZ5lDjiUz0ZcgMSKGghgIlXKYaWBxKuAjbRz3/4hq0EYk6w04KQcxaSjQFZ2ilRvG47pf9mOGVFqqV+xFIZF2/XKb+jYgAhYzgS6UB3S/QP6xGseRW3D7oN7LlenvbHvWGSokMUW0UH/wo4VkMCrlkxtQ9N8UgZxoFl9At+JmBlPE2a0HdUsViMEHej9ula1aJaDPR9imkffX7Rs5iYzpxaCd7ycxvryf+5dUzbO4GuVBphqD44FAzkxQT2uuORkIDR9mxhHEt7F8pv2KacbQNF2wJn0np/+R8o+K5Fe90s3R4MKxjiqyQVbJOPLJDDskJqZIa4eSW3JNn8uLcOY/Oq/M2GB1xhjvL5Aec9w+HBKjQ</latexit><latexit sha1_base64="hNec+p4s8Qnz85jk9LmresLdR9c=">AAACLnicdVDLSgMxFM34tr6qLt0Ei+CilBnxuVAEEVxWsCp0hpLJ3NbQTGZI7ihl6Be58Vd0IaiIWz/D9CE+0AOBwzn3cnNOmEph0HWfnJHRsfGJyanpwszs3PxCcXHp3CSZ5lDjiUz0ZcgMSKGghgIlXKYaWBxKuAjbRz3/4hq0EYk6w04KQcxaSjQFZ2ilRvG47pf9mOGVFqqV+xFIZF2/XKb+jYgAhYzgS6UB3S/QP6xGseRW3D7oN7LlenvbHvWGSokMUW0UH/wo4VkMCrlkxtQ9N8UgZxoFl9At+JmBlPE2a0HdUsViMEHej9ula1aJaDPR9imkffX7Rs5iYzpxaCd7ycxvryf+5dUzbO4GuVBphqD44FAzkxQT2uuORkIDR9mxhHEt7F8pv2KacbQNF2wJn0np/+R8o+K5Fe90s3R4MKxjiqyQVbJOPLJDDskJqZIa4eSW3JNn8uLcOY/Oq/M2GB1xhjvL5Aec9w+HBKjQ</latexit><latexit sha1_base64="hNec+p4s8Qnz85jk9LmresLdR9c=">AAACLnicdVDLSgMxFM34tr6qLt0Ei+CilBnxuVAEEVxWsCp0hpLJ3NbQTGZI7ihl6Be58Vd0IaiIWz/D9CE+0AOBwzn3cnNOmEph0HWfnJHRsfGJyanpwszs3PxCcXHp3CSZ5lDjiUz0ZcgMSKGghgIlXKYaWBxKuAjbRz3/4hq0EYk6w04KQcxaSjQFZ2ilRvG47pf9mOGVFqqV+xFIZF2/XKb+jYgAhYzgS6UB3S/QP6xGseRW3D7oN7LlenvbHvWGSokMUW0UH/wo4VkMCrlkxtQ9N8UgZxoFl9At+JmBlPE2a0HdUsViMEHej9ula1aJaDPR9imkffX7Rs5iYzpxaCd7ycxvryf+5dUzbO4GuVBphqD44FAzkxQT2uuORkIDR9mxhHEt7F8pv2KacbQNF2wJn0np/+R8o+K5Fe90s3R4MKxjiqyQVbJOPLJDDskJqZIa4eSW3JNn8uLcOY/Oq/M2GB1xhjvL5Aec9w+HBKjQ</latexit><latexit sha1_base64="hNec+p4s8Qnz85jk9LmresLdR9c=">AAACLnicdVDLSgMxFM34tr6qLt0Ei+CilBnxuVAEEVxWsCp0hpLJ3NbQTGZI7ihl6Be58Vd0IaiIWz/D9CE+0AOBwzn3cnNOmEph0HWfnJHRsfGJyanpwszs3PxCcXHp3CSZ5lDjiUz0ZcgMSKGghgIlXKYaWBxKuAjbRz3/4hq0EYk6w04KQcxaSjQFZ2ilRvG47pf9mOGVFqqV+xFIZF2/XKb+jYgAhYzgS6UB3S/QP6xGseRW3D7oN7LlenvbHvWGSokMUW0UH/wo4VkMCrlkxtQ9N8UgZxoFl9At+JmBlPE2a0HdUsViMEHej9ula1aJaDPR9imkffX7Rs5iYzpxaCd7ycxvryf+5dUzbO4GuVBphqD44FAzkxQT2uuORkIDR9mxhHEt7F8pv2KacbQNF2wJn0np/+R8o+K5Fe90s3R4MKxjiqyQVbJOPLJDDskJqZIa4eSW3JNn8uLcOY/Oq/M2GB1xhjvL5Aec9w+HBKjQ</latexit>

The background transformations do not form a closed subalgebra! 

soft algebra



Sbrst[e� i, c↵, b↵, B↵; �̊
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i

<latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="MTcsvlKcWh2GsScH2mnggIq0fI4="></latexit><latexit sha1_base64="hl9eHeqYDS/s2uXoBXYuUwifpS8="></latexit><latexit sha1_base64="5uHSJHSQH+2ZIPHPs5G9gTs7PLA="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit><latexit sha1_base64="VtKaGaj2Ba5deCuYjmmSEQGUOEE="></latexit>

BRST transformations and the action

�brstSbrst = 0
<latexit sha1_base64="MWUZwPPAnQHShUJT/b8VSJ9KPS0=">AAACEXicdVBNS0JBFJ1nX2ZfVss2QxK4khmJ1EUhtGlplB+gIvPGUQfnfTBzXyAP/0Kb/kqbFkW0bdeuf9M8NSipAwNnzrmXe+9xQyUNEPLppFZW19Y30puZre2d3b3s/kHDBJHmos4DFeiWy4xQ0hd1kKBEK9SCea4STXd8mfjNO6GNDPxbmISi67GhLweSM7BSL5vv9IUC1ut4DEbai11tYIpvlv7nmPSyOVIghFBKcUJo6YxYUqmUi7SMaWJZ5NACtV72o9MPeOQJH7hixrQpCaEbMw2SKzHNdCIjQsbHbCjalvrME6Ybzy6a4hOr9PEg0Pb5gGfqz46YecZMPNdWJouaZS8R//LaEQzK3Vj6YQTC5/NBg0hhCHASD+5LLTioiSWMa2l3xXzENONgQ8zYEL4vxf+TRrFASYFen+aqF4s40ugIHaM8oqiEqugK1VAdcXSPHtEzenEenCfn1Xmbl6acRc8h+gXn/QtDL53h</latexit><latexit sha1_base64="MWUZwPPAnQHShUJT/b8VSJ9KPS0=">AAACEXicdVBNS0JBFJ1nX2ZfVss2QxK4khmJ1EUhtGlplB+gIvPGUQfnfTBzXyAP/0Kb/kqbFkW0bdeuf9M8NSipAwNnzrmXe+9xQyUNEPLppFZW19Y30puZre2d3b3s/kHDBJHmos4DFeiWy4xQ0hd1kKBEK9SCea4STXd8mfjNO6GNDPxbmISi67GhLweSM7BSL5vv9IUC1ut4DEbai11tYIpvlv7nmPSyOVIghFBKcUJo6YxYUqmUi7SMaWJZ5NACtV72o9MPeOQJH7hixrQpCaEbMw2SKzHNdCIjQsbHbCjalvrME6Ybzy6a4hOr9PEg0Pb5gGfqz46YecZMPNdWJouaZS8R//LaEQzK3Vj6YQTC5/NBg0hhCHASD+5LLTioiSWMa2l3xXzENONgQ8zYEL4vxf+TRrFASYFen+aqF4s40ugIHaM8oqiEqugK1VAdcXSPHtEzenEenCfn1Xmbl6acRc8h+gXn/QtDL53h</latexit><latexit sha1_base64="MWUZwPPAnQHShUJT/b8VSJ9KPS0=">AAACEXicdVBNS0JBFJ1nX2ZfVss2QxK4khmJ1EUhtGlplB+gIvPGUQfnfTBzXyAP/0Kb/kqbFkW0bdeuf9M8NSipAwNnzrmXe+9xQyUNEPLppFZW19Y30puZre2d3b3s/kHDBJHmos4DFeiWy4xQ0hd1kKBEK9SCea4STXd8mfjNO6GNDPxbmISi67GhLweSM7BSL5vv9IUC1ut4DEbai11tYIpvlv7nmPSyOVIghFBKcUJo6YxYUqmUi7SMaWJZ5NACtV72o9MPeOQJH7hixrQpCaEbMw2SKzHNdCIjQsbHbCjalvrME6Ybzy6a4hOr9PEg0Pb5gGfqz46YecZMPNdWJouaZS8R//LaEQzK3Vj6YQTC5/NBg0hhCHASD+5LLTioiSWMa2l3xXzENONgQ8zYEL4vxf+TRrFASYFen+aqF4s40ugIHaM8oqiEqugK1VAdcXSPHtEzenEenCfn1Xmbl6acRc8h+gXn/QtDL53h</latexit><latexit sha1_base64="MWUZwPPAnQHShUJT/b8VSJ9KPS0=">AAACEXicdVBNS0JBFJ1nX2ZfVss2QxK4khmJ1EUhtGlplB+gIvPGUQfnfTBzXyAP/0Kb/kqbFkW0bdeuf9M8NSipAwNnzrmXe+9xQyUNEPLppFZW19Y30puZre2d3b3s/kHDBJHmos4DFeiWy4xQ0hd1kKBEK9SCea4STXd8mfjNO6GNDPxbmISi67GhLweSM7BSL5vv9IUC1ut4DEbai11tYIpvlv7nmPSyOVIghFBKcUJo6YxYUqmUi7SMaWJZ5NACtV72o9MPeOQJH7hixrQpCaEbMw2SKzHNdCIjQsbHbCjalvrME6Ybzy6a4hOr9PEg0Pb5gGfqz46YecZMPNdWJouaZS8R//LaEQzK3Vj6YQTC5/NBg0hhCHASD+5LLTioiSWMa2l3xXzENONgQ8zYEL4vxf+TRrFASYFen+aqF4s40ugIHaM8oqiEqugK1VAdcXSPHtEzenEenCfn1Xmbl6acRc8h+gXn/QtDL53h</latexit>

�brst
2 = 0

<latexit sha1_base64="clcUFa1vINiAbv5cEgWNafvwUu8=">AAACBXicdVA9SwNBEN2L3/Hr1FKL1SBYhd0gJhaKYGOpYFTInWFvszFL9j7YnRPCcY2Nf8XGQhFb/4Od/8a9JIKKPhh4vDfDzLwgUdIAIR9OaWJyanpmdq48v7C4tOyurF6YONVcNHmsYn0VMCOUjEQTJChxlWjBwkCJy6B/XPiXt0IbGUfnMEiEH7KbSHYlZ2CltrvhdYQC1vZCBj0dZoE2kGfeZn5dOyBtt0KqhBBKKS4Ire8RS/b3GzXawLSwLCpojNO2++51Yp6GIgKumDEtShLwM6ZBciXyspcakTDeZzeiZWnEQmH8bPhFjret0sHdWNuKAA/V7xMZC40ZhIHtLI41v71C/MtrpdBt+JmMkhRExEeLuqnCEOMiEtyRWnBQA0sY19LeinmPacbBBle2IXx9iv8nF7UqJVV6tls5OhzHMYvW0RbaQRTV0RE6QaeoiTi6Qw/oCT07986j8+K8jlpLznhmDf2A8/YJ2IuYxA==</latexit><latexit sha1_base64="clcUFa1vINiAbv5cEgWNafvwUu8=">AAACBXicdVA9SwNBEN2L3/Hr1FKL1SBYhd0gJhaKYGOpYFTInWFvszFL9j7YnRPCcY2Nf8XGQhFb/4Od/8a9JIKKPhh4vDfDzLwgUdIAIR9OaWJyanpmdq48v7C4tOyurF6YONVcNHmsYn0VMCOUjEQTJChxlWjBwkCJy6B/XPiXt0IbGUfnMEiEH7KbSHYlZ2CltrvhdYQC1vZCBj0dZoE2kGfeZn5dOyBtt0KqhBBKKS4Ire8RS/b3GzXawLSwLCpojNO2++51Yp6GIgKumDEtShLwM6ZBciXyspcakTDeZzeiZWnEQmH8bPhFjret0sHdWNuKAA/V7xMZC40ZhIHtLI41v71C/MtrpdBt+JmMkhRExEeLuqnCEOMiEtyRWnBQA0sY19LeinmPacbBBle2IXx9iv8nF7UqJVV6tls5OhzHMYvW0RbaQRTV0RE6QaeoiTi6Qw/oCT07986j8+K8jlpLznhmDf2A8/YJ2IuYxA==</latexit><latexit sha1_base64="clcUFa1vINiAbv5cEgWNafvwUu8=">AAACBXicdVA9SwNBEN2L3/Hr1FKL1SBYhd0gJhaKYGOpYFTInWFvszFL9j7YnRPCcY2Nf8XGQhFb/4Od/8a9JIKKPhh4vDfDzLwgUdIAIR9OaWJyanpmdq48v7C4tOyurF6YONVcNHmsYn0VMCOUjEQTJChxlWjBwkCJy6B/XPiXt0IbGUfnMEiEH7KbSHYlZ2CltrvhdYQC1vZCBj0dZoE2kGfeZn5dOyBtt0KqhBBKKS4Ire8RS/b3GzXawLSwLCpojNO2++51Yp6GIgKumDEtShLwM6ZBciXyspcakTDeZzeiZWnEQmH8bPhFjret0sHdWNuKAA/V7xMZC40ZhIHtLI41v71C/MtrpdBt+JmMkhRExEeLuqnCEOMiEtyRWnBQA0sY19LeinmPacbBBle2IXx9iv8nF7UqJVV6tls5OhzHMYvW0RbaQRTV0RE6QaeoiTi6Qw/oCT07986j8+K8jlpLznhmDf2A8/YJ2IuYxA==</latexit><latexit sha1_base64="clcUFa1vINiAbv5cEgWNafvwUu8=">AAACBXicdVA9SwNBEN2L3/Hr1FKL1SBYhd0gJhaKYGOpYFTInWFvszFL9j7YnRPCcY2Nf8XGQhFb/4Od/8a9JIKKPhh4vDfDzLwgUdIAIR9OaWJyanpmdq48v7C4tOyurF6YONVcNHmsYn0VMCOUjEQTJChxlWjBwkCJy6B/XPiXt0IbGUfnMEiEH7KbSHYlZ2CltrvhdYQC1vZCBj0dZoE2kGfeZn5dOyBtt0KqhBBKKS4Ire8RS/b3GzXawLSwLCpojNO2++51Yp6GIgKumDEtShLwM6ZBciXyspcakTDeZzeiZWnEQmH8bPhFjret0sHdWNuKAA/V7xMZC40ZhIHtLI41v71C/MtrpdBt+JmMkhRExEeLuqnCEOMiEtyRWnBQA0sY19LeinmPacbBBle2IXx9iv8nF7UqJVV6tls5OhzHMYvW0RbaQRTV0RE6QaeoiTi6Qw/oCT07986j8+K8jlpLznhmDf2A8/YJ2IuYxA==</latexit>

�brst�̊
i = R(�̊)i↵ ⇤ c̊↵

<latexit sha1_base64="uahXNRQX3mW0NoZxN21XaYXc3Uc="></latexit><latexit sha1_base64="uahXNRQX3mW0NoZxN21XaYXc3Uc="></latexit><latexit sha1_base64="uahXNRQX3mW0NoZxN21XaYXc3Uc="></latexit><latexit sha1_base64="uahXNRQX3mW0NoZxN21XaYXc3Uc="></latexit>

�brst c̊
� = 1

2 f(�̊)↵�
� c̊↵⇤ c̊ �

<latexit sha1_base64="YrQbBU8yA+UQdjb+DGT3PwPjiXc="></latexit><latexit sha1_base64="YrQbBU8yA+UQdjb+DGT3PwPjiXc="></latexit><latexit sha1_base64="YrQbBU8yA+UQdjb+DGT3PwPjiXc="></latexit><latexit sha1_base64="YrQbBU8yA+UQdjb+DGT3PwPjiXc="></latexit>

�brst b↵ = ⇤B↵
<latexit sha1_base64="nAOrrWok19KBSw9HVwEyGtnyUpw="></latexit><latexit sha1_base64="nAOrrWok19KBSw9HVwEyGtnyUpw="></latexit><latexit sha1_base64="nAOrrWok19KBSw9HVwEyGtnyUpw="></latexit><latexit sha1_base64="nAOrrWok19KBSw9HVwEyGtnyUpw="></latexit>

�brste�i = R(�̊+ e�)i↵ ⇤ (c↵ + c̊↵)�R(�̊)i↵ ⇤ c̊↵
<latexit sha1_base64="Y0Z31ZzLRZ3hNSxwwXq15NtKV5Y="></latexit><latexit sha1_base64="Y0Z31ZzLRZ3hNSxwwXq15NtKV5Y="></latexit><latexit sha1_base64="Y0Z31ZzLRZ3hNSxwwXq15NtKV5Y="></latexit><latexit sha1_base64="Y0Z31ZzLRZ3hNSxwwXq15NtKV5Y="></latexit>

�brst c
� = 1

2 f(�)↵�
� c↵⇤ c� + f(�)↵�

� c̊↵⇤ c� + 1
2

⇥
f(�)� f(�̊)

⇤
↵�

� c̊↵ ⇤ c̊ �

= 1
2 f(�)↵�

� (c+ c̊)↵⇤ (c+ c̊)� � 1
2 f(�̊)↵�

� c̊↵ ⇤ c̊ �
<latexit sha1_base64="6DUQauH99fs1tQr9r/6j693VCmw="></latexit><latexit sha1_base64="6DUQauH99fs1tQr9r/6j693VCmw="></latexit><latexit sha1_base64="6DUQauH99fs1tQr9r/6j693VCmw="></latexit><latexit sha1_base64="6DUQauH99fs1tQr9r/6j693VCmw="></latexit>

�brstB↵ = 0
<latexit sha1_base64="2XzTA3oSC47dgm1+5Xlx1yB1Uwk=">AAACCXicdVDJSgNBEO2JW4xb1KOXxiB4CjPielCCXjxGMAtkwlDT6SRNeha6a4Qw5OrFX/HiQRGv/oE3/8aeJEIUfVDweK+Kqnp+LIVG2/60cnPzC4tL+eXCyura+kZxc6uuo0QxXmORjFTTB82lCHkNBUrejBWHwJe84Q+uMr9xx5UWUXiLw5i3A+iFoisYoJG8InU7XCJ4bgDYV0HqK40jeum5IOM+0HPbK5bssj0GnSFHtnN27FBnqpTIFFWv+OF2IpYEPEQmQeuWY8fYTkGhYJKPCm6ieQxsAD3eMjSEgOt2Ov5kRPeM0qHdSJkKkY7V2YkUAq2HgW86s4P1by8T//JaCXZP26kI4wR5yCaLuomkGNEsFtoRijOUQ0OAKWFupawPChia8AomhO9P6f+kflB27LJzc1iqXEzjyJMdskv2iUNOSIVckyqpEUbuySN5Ji/Wg/VkvVpvk9acNZ3ZJj9gvX8BTh2aCg==</latexit><latexit sha1_base64="2XzTA3oSC47dgm1+5Xlx1yB1Uwk=">AAACCXicdVDJSgNBEO2JW4xb1KOXxiB4CjPielCCXjxGMAtkwlDT6SRNeha6a4Qw5OrFX/HiQRGv/oE3/8aeJEIUfVDweK+Kqnp+LIVG2/60cnPzC4tL+eXCyura+kZxc6uuo0QxXmORjFTTB82lCHkNBUrejBWHwJe84Q+uMr9xx5UWUXiLw5i3A+iFoisYoJG8InU7XCJ4bgDYV0HqK40jeum5IOM+0HPbK5bssj0GnSFHtnN27FBnqpTIFFWv+OF2IpYEPEQmQeuWY8fYTkGhYJKPCm6ieQxsAD3eMjSEgOt2Ov5kRPeM0qHdSJkKkY7V2YkUAq2HgW86s4P1by8T//JaCXZP26kI4wR5yCaLuomkGNEsFtoRijOUQ0OAKWFupawPChia8AomhO9P6f+kflB27LJzc1iqXEzjyJMdskv2iUNOSIVckyqpEUbuySN5Ji/Wg/VkvVpvk9acNZ3ZJj9gvX8BTh2aCg==</latexit><latexit sha1_base64="2XzTA3oSC47dgm1+5Xlx1yB1Uwk=">AAACCXicdVDJSgNBEO2JW4xb1KOXxiB4CjPielCCXjxGMAtkwlDT6SRNeha6a4Qw5OrFX/HiQRGv/oE3/8aeJEIUfVDweK+Kqnp+LIVG2/60cnPzC4tL+eXCyura+kZxc6uuo0QxXmORjFTTB82lCHkNBUrejBWHwJe84Q+uMr9xx5UWUXiLw5i3A+iFoisYoJG8InU7XCJ4bgDYV0HqK40jeum5IOM+0HPbK5bssj0GnSFHtnN27FBnqpTIFFWv+OF2IpYEPEQmQeuWY8fYTkGhYJKPCm6ieQxsAD3eMjSEgOt2Ov5kRPeM0qHdSJkKkY7V2YkUAq2HgW86s4P1by8T//JaCXZP26kI4wR5yCaLuomkGNEsFtoRijOUQ0OAKWFupawPChia8AomhO9P6f+kflB27LJzc1iqXEzjyJMdskv2iUNOSIVckyqpEUbuySN5Ji/Wg/VkvVpvk9acNZ3ZJj9gvX8BTh2aCg==</latexit><latexit sha1_base64="2XzTA3oSC47dgm1+5Xlx1yB1Uwk=">AAACCXicdVDJSgNBEO2JW4xb1KOXxiB4CjPielCCXjxGMAtkwlDT6SRNeha6a4Qw5OrFX/HiQRGv/oE3/8aeJEIUfVDweK+Kqnp+LIVG2/60cnPzC4tL+eXCyura+kZxc6uuo0QxXmORjFTTB82lCHkNBUrejBWHwJe84Q+uMr9xx5UWUXiLw5i3A+iFoisYoJG8InU7XCJ4bgDYV0HqK40jeum5IOM+0HPbK5bssj0GnSFHtnN27FBnqpTIFFWv+OF2IpYEPEQmQeuWY8fYTkGhYJKPCm6ieQxsAD3eMjSEgOt2Ov5kRPeM0qHdSJkKkY7V2YkUAq2HgW86s4P1by8T//JaCXZP26kI4wR5yCaLuomkGNEsFtoRijOUQ0OAKWFupawPChia8AomhO9P6f+kflB27LJzc1iqXEzjyJMdskv2iUNOSIVckyqpEUbuySN5Ji/Wg/VkvVpvk9acNZ3ZJj9gvX8BTh2aCg==</latexit>

soft algebra



Z[�̊] =

Z
De� i Dc↵ Db↵ DB↵ exp

h
Sbrst[e� i, c↵, b↵, B↵; �̊

i, c̊↵]
i

<latexit sha1_base64="t0ysL6KSYybjRd7WEtTB3PtwgQE="></latexit><latexit sha1_base64="t0ysL6KSYybjRd7WEtTB3PtwgQE="></latexit><latexit sha1_base64="t0ysL6KSYybjRd7WEtTB3PtwgQE="></latexit><latexit sha1_base64="t0ysL6KSYybjRd7WEtTB3PtwgQE="></latexit>

It depends only the background fields and not on the background ghosts 
and satisfies (note that the integration measure is invariant).

Another implication of the Ward identities is that the Lagrange multiplier  
fields       must have a vanishing expectation value. B↵

<latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit><latexit sha1_base64="sOufkwmv/wFaRp8fSP9rJQASc8g=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKz1uIF48RzAOSJfROJsmQ2dl1ZlYIS37CiwdFvPo73vwbJ8kKUbSgoajqprsriAXXxnU/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVClAzwSWrG24Ea8WKYRgI1gxG11O/+cCU5pG8M+OY+SEOJO9zisZKrWq3gyIeYrdYcsvuDGSBnLne1blHvEwpQYZat/jR6UU0CZk0VKDWbc+NjZ+iMpwKNil0Es1ipCMcsLalEkOm/XR274QcWaVH+pGyJQ2ZqYsTKYZaj8PAdoZohvq3NxX/8tqJ6V/6KZdxYpik80X9RBATkenzpMcVo0aMLUGquL2V0CEqpMZGVLAhfH9K/ieNk7Lnlr3b01KlmsWRhwM4hGPw4AIqcAM1qAMFAY/wDC/OvfPkvDpv89ack83sww8471/siI/j</latexit>

The object of study will be the functional integral,

Reminder: we have everywhere assumed that the BRST transformations close off shell!

The functional integral is independ of the gauge condition. This follows from  
the Ward identities associated with BRST invariance.  
The gauge independence will remain intact when one includes a  
BRST-exact deformation of the form                   .        �brst V(�̊, e�)

<latexit sha1_base64="0TT/ArdNt9TKjHAvqUY+wPvo0Hk="></latexit><latexit sha1_base64="0TT/ArdNt9TKjHAvqUY+wPvo0Hk="></latexit><latexit sha1_base64="0TT/ArdNt9TKjHAvqUY+wPvo0Hk="></latexit><latexit sha1_base64="0TT/ArdNt9TKjHAvqUY+wPvo0Hk="></latexit>

�brstZ[�̊] =
@Z[�̊]

@�̊ i
R(�̊)i↵ c̊↵
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Towards equivariant cohomology 
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Consequently all the background ghosts should vanish with the exception 
of those that parametrize the isometry group, Remarkably enough the 
transformation of the background ghosts remains unchanged and does 
not require additional constraints. Note that

With these restrictions the BRST transformations are still nilpotent and the 
functional integral is BRST invariant!

The background fields      will be fixed by physical considerations and will 
be invariant under an isometry group that is a subgroup of the full group of 
background transformations. In the continuation of the backgrond fields 
into the bulk, the isometry group can remain manifest. This implies that 
the BRST variations of the background should vanish, i.e. 

�̊ i
<latexit sha1_base64="GRHi5Lhs/ts3fkWmvNQ02lWnl7M=">AAAB/nicdVDLSsNAFL2pr1pfUXHlZrAILqQk4nMjBTcuK9gHNLFMptN26GQSZiZCCQF/xY0LRdz6He78GydthSp6YOBwzr3cMyeIOVPacT6twtz8wuJScbm0srq2vmFvbjVUlEhC6yTikWwFWFHOBK1rpjltxZLiMOC0GQyvcr95T6VikbjVo5j6Ie4L1mMEayN17B0vxHogmeinXjxg2V3qHbKsY5edijMGmiEnjntx6iJ3qpRhilrH/vC6EUlCKjThWKm268TaT7HUjHCalbxE0RiTIe7TtqECh1T56Th+hvaN0kW9SJonNBqrsxspDpUahYGZzMOq314u/uW1E90791Mm4kRTQSaHeglHOkJ5F6jLJCWajwzBRDKTFZEBlpho01jJlPD9U/Q/aRxVXKfi3hyXq5fTOoqwC3twAC6cQRWuoQZ1IJDCIzzDi/VgPVmv1ttktGBNd7bhB6z3L/6+liE=</latexit><latexit sha1_base64="GRHi5Lhs/ts3fkWmvNQ02lWnl7M=">AAAB/nicdVDLSsNAFL2pr1pfUXHlZrAILqQk4nMjBTcuK9gHNLFMptN26GQSZiZCCQF/xY0LRdz6He78GydthSp6YOBwzr3cMyeIOVPacT6twtz8wuJScbm0srq2vmFvbjVUlEhC6yTikWwFWFHOBK1rpjltxZLiMOC0GQyvcr95T6VikbjVo5j6Ie4L1mMEayN17B0vxHogmeinXjxg2V3qHbKsY5edijMGmiEnjntx6iJ3qpRhilrH/vC6EUlCKjThWKm268TaT7HUjHCalbxE0RiTIe7TtqECh1T56Th+hvaN0kW9SJonNBqrsxspDpUahYGZzMOq314u/uW1E90791Mm4kRTQSaHeglHOkJ5F6jLJCWajwzBRDKTFZEBlpho01jJlPD9U/Q/aRxVXKfi3hyXq5fTOoqwC3twAC6cQRWuoQZ1IJDCIzzDi/VgPVmv1ttktGBNd7bhB6z3L/6+liE=</latexit><latexit sha1_base64="GRHi5Lhs/ts3fkWmvNQ02lWnl7M=">AAAB/nicdVDLSsNAFL2pr1pfUXHlZrAILqQk4nMjBTcuK9gHNLFMptN26GQSZiZCCQF/xY0LRdz6He78GydthSp6YOBwzr3cMyeIOVPacT6twtz8wuJScbm0srq2vmFvbjVUlEhC6yTikWwFWFHOBK1rpjltxZLiMOC0GQyvcr95T6VikbjVo5j6Ie4L1mMEayN17B0vxHogmeinXjxg2V3qHbKsY5edijMGmiEnjntx6iJ3qpRhilrH/vC6EUlCKjThWKm268TaT7HUjHCalbxE0RiTIe7TtqECh1T56Th+hvaN0kW9SJonNBqrsxspDpUahYGZzMOq314u/uW1E90791Mm4kRTQSaHeglHOkJ5F6jLJCWajwzBRDKTFZEBlpho01jJlPD9U/Q/aRxVXKfi3hyXq5fTOoqwC3twAC6cQRWuoQZ1IJDCIzzDi/VgPVmv1ttktGBNd7bhB6z3L/6+liE=</latexit><latexit sha1_base64="GRHi5Lhs/ts3fkWmvNQ02lWnl7M=">AAAB/nicdVDLSsNAFL2pr1pfUXHlZrAILqQk4nMjBTcuK9gHNLFMptN26GQSZiZCCQF/xY0LRdz6He78GydthSp6YOBwzr3cMyeIOVPacT6twtz8wuJScbm0srq2vmFvbjVUlEhC6yTikWwFWFHOBK1rpjltxZLiMOC0GQyvcr95T6VikbjVo5j6Ie4L1mMEayN17B0vxHogmeinXjxg2V3qHbKsY5edijMGmiEnjntx6iJ3qpRhilrH/vC6EUlCKjThWKm268TaT7HUjHCalbxE0RiTIe7TtqECh1T56Th+hvaN0kW9SJonNBqrsxspDpUahYGZzMOq314u/uW1E90791Mm4kRTQSaHeglHOkJ5F6jLJCWajwzBRDKTFZEBlpho01jJlPD9U/Q/aRxVXKfi3hyXq5fTOoqwC3twAC6cQRWuoQZ1IJDCIzzDi/VgPVmv1ttktGBNd7bhB6z3L/6+liE=</latexit>

Subsequently we consider a deformation where all background fields and 
ghosts remain invariant. This leads to equivariant cohomology.

does not vanish, but is now restricted to the isometry sub-algebra



Deform the BRST algebra

The background ghosts now play an ancillary role as the parameters of 
the isometry transformations, which act both on the background and on 
the quantum fields!
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Due to the deformation the transformations are no longer nilpotent!  
Instead we obtain an equivariant map
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<latexit sha1_base64="hXPc8g2VPNB9z4FSkh0z5fRer2I=">AAACGnicdVDLSgMxFM34tr6qLt0Ei+BCyoz4XCiCG5cKVgudWu6ktzWYZMYkI5RhvsONv+LGhSLuxI1/Y/oQquiBwMk593LvPVEiuLG+/+mNjI6NT0xOTRdmZufmF4qLSxcmTjXDCotFrKsRGBRcYcVyK7CaaAQZCbyMbo67/uUdasNjdW47CdYltBVvcQbWSY1iEDZRWGiEEuy1lhne5jTcoP0vV+2M5VdZuBG2QUrI6QH1G8WSX/Z7oENk2w/2dwIaDJQSGeC0UXwPmzFLJSrLBBhTC/zE1jPQljOBeSFMDSbAbqCNNUcVSDT1rHdaTtec0qStWLunLO2pwx0ZSGM6MnKV3ZXNb68r/uXVUtvaq2dcJalFxfqDWqmgNqbdnGiTa2RWdBwBprnblbJr0MCsS7PgQvi+lP5PLjbLgV8OzrZKR4eDOKbIClkl6yQgu+SInJBTUiGM3JNH8kxevAfvyXv13vqlI96gZ5n8gPfxBSm3oOI=</latexit><latexit sha1_base64="hXPc8g2VPNB9z4FSkh0z5fRer2I=">AAACGnicdVDLSgMxFM34tr6qLt0Ei+BCyoz4XCiCG5cKVgudWu6ktzWYZMYkI5RhvsONv+LGhSLuxI1/Y/oQquiBwMk593LvPVEiuLG+/+mNjI6NT0xOTRdmZufmF4qLSxcmTjXDCotFrKsRGBRcYcVyK7CaaAQZCbyMbo67/uUdasNjdW47CdYltBVvcQbWSY1iEDZRWGiEEuy1lhne5jTcoP0vV+2M5VdZuBG2QUrI6QH1G8WSX/Z7oENk2w/2dwIaDJQSGeC0UXwPmzFLJSrLBBhTC/zE1jPQljOBeSFMDSbAbqCNNUcVSDT1rHdaTtec0qStWLunLO2pwx0ZSGM6MnKV3ZXNb68r/uXVUtvaq2dcJalFxfqDWqmgNqbdnGiTa2RWdBwBprnblbJr0MCsS7PgQvi+lP5PLjbLgV8OzrZKR4eDOKbIClkl6yQgu+SInJBTUiGM3JNH8kxevAfvyXv13vqlI96gZ5n8gPfxBSm3oOI=</latexit><latexit sha1_base64="hXPc8g2VPNB9z4FSkh0z5fRer2I=">AAACGnicdVDLSgMxFM34tr6qLt0Ei+BCyoz4XCiCG5cKVgudWu6ktzWYZMYkI5RhvsONv+LGhSLuxI1/Y/oQquiBwMk593LvPVEiuLG+/+mNjI6NT0xOTRdmZufmF4qLSxcmTjXDCotFrKsRGBRcYcVyK7CaaAQZCbyMbo67/uUdasNjdW47CdYltBVvcQbWSY1iEDZRWGiEEuy1lhne5jTcoP0vV+2M5VdZuBG2QUrI6QH1G8WSX/Z7oENk2w/2dwIaDJQSGeC0UXwPmzFLJSrLBBhTC/zE1jPQljOBeSFMDSbAbqCNNUcVSDT1rHdaTtec0qStWLunLO2pwx0ZSGM6MnKV3ZXNb68r/uXVUtvaq2dcJalFxfqDWqmgNqbdnGiTa2RWdBwBprnblbJr0MCsS7PgQvi+lP5PLjbLgV8OzrZKR4eDOKbIClkl6yQgu+SInJBTUiGM3JNH8kxevAfvyXv13vqlI96gZ5n8gPfxBSm3oOI=</latexit><latexit sha1_base64="hXPc8g2VPNB9z4FSkh0z5fRer2I=">AAACGnicdVDLSgMxFM34tr6qLt0Ei+BCyoz4XCiCG5cKVgudWu6ktzWYZMYkI5RhvsONv+LGhSLuxI1/Y/oQquiBwMk593LvPVEiuLG+/+mNjI6NT0xOTRdmZufmF4qLSxcmTjXDCotFrKsRGBRcYcVyK7CaaAQZCbyMbo67/uUdasNjdW47CdYltBVvcQbWSY1iEDZRWGiEEuy1lhne5jTcoP0vV+2M5VdZuBG2QUrI6QH1G8WSX/Z7oENk2w/2dwIaDJQSGeC0UXwPmzFLJSrLBBhTC/zE1jPQljOBeSFMDSbAbqCNNUcVSDT1rHdaTtec0qStWLunLO2pwx0ZSGM6MnKV3ZXNb68r/uXVUtvaq2dcJalFxfqDWqmgNqbdnGiTa2RWdBwBprnblbJr0MCsS7PgQvi+lP5PLjbLgV8OzrZKR4eDOKbIClkl6yQgu+SInJBTUiGM3JNH8kxevAfvyXv13vqlI96gZ5n8gPfxBSm3oOI=</latexit>

truncation

changed�eq B↵ = 1
2 f(�̊)�"

� c̊ � ⇤ c̊ " f(�̊)↵�
� b�

<latexit sha1_base64="DEzs2q4oYKSuhfEuMQOUxDbgq3I="></latexit><latexit sha1_base64="DEzs2q4oYKSuhfEuMQOUxDbgq3I="></latexit><latexit sha1_base64="DEzs2q4oYKSuhfEuMQOUxDbgq3I="></latexit><latexit sha1_base64="DEzs2q4oYKSuhfEuMQOUxDbgq3I="></latexit>

     takes its values in the isometry algebra and is quadratic in the 
background ghosts.
⇠̊↵

<latexit sha1_base64="15nPrFrybOgnvBUXU5rbeKptwz8=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgqiTicyMFNy4r2Ac0sdxMJ+3QySTMTMQSiht/xY0LRdz6Fe78GydthCp64MLhnHu59x4/5kxp2/60Zmbn5hcWC0vF5ZXVtfXSxmZDRYkktE4iHsmWD4pyJmhdM81pK5YUQp/Tpj+4yPzmLZWKReJaD2PqhdATLGAEtJE6pW2cuiHovmSil7p3bDS6cYHHfcCdUtmu2GPgKXJkO2fHDnZypYxy1DqlD7cbkSSkQhMOSrUdO9ZeClIzwumo6CaKxkAG0KNtQwWEVHnp+IUR3jNKFweRNCU0HqvTEymESg1D33Rm56rfXib+5bUTHZx6KRNxoqkgk0VBwrGOcJYH7jJJieZDQ4BIZm7FpA8SiDapFU0I35/i/0njoOLYFefqsFw9z+MooB20i/aRg05QFV2iGqojgu7RI3pGL9aD9WS9Wm+T1hkrn9lCP2C9fwGzWZea</latexit><latexit sha1_base64="15nPrFrybOgnvBUXU5rbeKptwz8=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgqiTicyMFNy4r2Ac0sdxMJ+3QySTMTMQSiht/xY0LRdz6Fe78GydthCp64MLhnHu59x4/5kxp2/60Zmbn5hcWC0vF5ZXVtfXSxmZDRYkktE4iHsmWD4pyJmhdM81pK5YUQp/Tpj+4yPzmLZWKReJaD2PqhdATLGAEtJE6pW2cuiHovmSil7p3bDS6cYHHfcCdUtmu2GPgKXJkO2fHDnZypYxy1DqlD7cbkSSkQhMOSrUdO9ZeClIzwumo6CaKxkAG0KNtQwWEVHnp+IUR3jNKFweRNCU0HqvTEymESg1D33Rm56rfXib+5bUTHZx6KRNxoqkgk0VBwrGOcJYH7jJJieZDQ4BIZm7FpA8SiDapFU0I35/i/0njoOLYFefqsFw9z+MooB20i/aRg05QFV2iGqojgu7RI3pGL9aD9WS9Wm+T1hkrn9lCP2C9fwGzWZea</latexit><latexit sha1_base64="15nPrFrybOgnvBUXU5rbeKptwz8=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgqiTicyMFNy4r2Ac0sdxMJ+3QySTMTMQSiht/xY0LRdz6Fe78GydthCp64MLhnHu59x4/5kxp2/60Zmbn5hcWC0vF5ZXVtfXSxmZDRYkktE4iHsmWD4pyJmhdM81pK5YUQp/Tpj+4yPzmLZWKReJaD2PqhdATLGAEtJE6pW2cuiHovmSil7p3bDS6cYHHfcCdUtmu2GPgKXJkO2fHDnZypYxy1DqlD7cbkSSkQhMOSrUdO9ZeClIzwumo6CaKxkAG0KNtQwWEVHnp+IUR3jNKFweRNCU0HqvTEymESg1D33Rm56rfXib+5bUTHZx6KRNxoqkgk0VBwrGOcJYH7jJJieZDQ4BIZm7FpA8SiDapFU0I35/i/0njoOLYFefqsFw9z+MooB20i/aRg05QFV2iGqojgu7RI3pGL9aD9WS9Wm+T1hkrn9lCP2C9fwGzWZea</latexit><latexit sha1_base64="15nPrFrybOgnvBUXU5rbeKptwz8=">AAACAnicdVDLSsNAFJ34rPVVdSVuBovgqiTicyMFNy4r2Ac0sdxMJ+3QySTMTMQSiht/xY0LRdz6Fe78GydthCp64MLhnHu59x4/5kxp2/60Zmbn5hcWC0vF5ZXVtfXSxmZDRYkktE4iHsmWD4pyJmhdM81pK5YUQp/Tpj+4yPzmLZWKReJaD2PqhdATLGAEtJE6pW2cuiHovmSil7p3bDS6cYHHfcCdUtmu2GPgKXJkO2fHDnZypYxy1DqlD7cbkSSkQhMOSrUdO9ZeClIzwumo6CaKxkAG0KNtQwWEVHnp+IUR3jNKFweRNCU0HqvTEymESg1D33Rm56rfXib+5bUTHZx6KRNxoqkgk0VBwrGOcJYH7jJJieZDQ4BIZm7FpA8SiDapFU0I35/i/0njoOLYFefqsFw9z+MooB20i/aRg05QFV2iGqojgu7RI3pGL9aD9WS9Wm+T1hkrn9lCP2C9fwGzWZea</latexit>



�⇠̊
e� i = R(�̊+ e�)i↵ ⇠̊↵

<latexit sha1_base64="LZsYzp4h9jx8tVg32J5XYkaJq2I="></latexit><latexit sha1_base64="LZsYzp4h9jx8tVg32J5XYkaJq2I="></latexit><latexit sha1_base64="LZsYzp4h9jx8tVg32J5XYkaJq2I="></latexit><latexit sha1_base64="LZsYzp4h9jx8tVg32J5XYkaJq2I="></latexit>

�⇠̊ b↵ = ⇠̊� f(�̊)↵�
� b�

<latexit sha1_base64="wSCSnLlcLz68FL5mffWeP+rJ9Y0="></latexit><latexit sha1_base64="wSCSnLlcLz68FL5mffWeP+rJ9Y0="></latexit><latexit sha1_base64="wSCSnLlcLz68FL5mffWeP+rJ9Y0="></latexit><latexit sha1_base64="wSCSnLlcLz68FL5mffWeP+rJ9Y0="></latexit>

�⇠̊ B↵ = ⇠̊� f(�̊)↵�
� B�

<latexit sha1_base64="tgOY2/Q2OlSvnrKq1+V1a0cty3I="></latexit><latexit sha1_base64="tgOY2/Q2OlSvnrKq1+V1a0cty3I="></latexit><latexit sha1_base64="tgOY2/Q2OlSvnrKq1+V1a0cty3I="></latexit><latexit sha1_base64="tgOY2/Q2OlSvnrKq1+V1a0cty3I="></latexit>

�⇠̊ c
↵ = f(�̊+ e�)��↵ (c+ c̊)� ⇠̊�

<latexit sha1_base64="zxFAXJnuzNTepzKV8sZJ0SlebP4="></latexit><latexit sha1_base64="zxFAXJnuzNTepzKV8sZJ0SlebP4="></latexit><latexit sha1_base64="zxFAXJnuzNTepzKV8sZJ0SlebP4="></latexit><latexit sha1_base64="zxFAXJnuzNTepzKV8sZJ0SlebP4="></latexit>

acts only on the quantum fields:�⇠̊
<latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit>

Let us now return to the functional integral and consider the replacement 
of the BRST variations by equivariant variations. Hence

Seq[e� i, c↵, b↵, B↵; �̊
i, c̊↵] =

Z
dnx

h
Lclass(�̊+ e�) + @⇤ �eq

⇥
b↵ F (�̊, e�)↵

⇤i

<latexit sha1_base64="gQe4RmvEQaltWJmac23ZqitZN8E="></latexit><latexit sha1_base64="gQe4RmvEQaltWJmac23ZqitZN8E="></latexit><latexit sha1_base64="gQe4RmvEQaltWJmac23ZqitZN8E="></latexit><latexit sha1_base64="gQe4RmvEQaltWJmac23ZqitZN8E="></latexit>

which turns out to be identical to the BRST expression for the action! 
To see whether the corresponding functional integral is now also 
invariant under the equivariant variations is a bit more involved. 

This is an important feature. Note that these variations vanish at the 
boundary (where the quantum fields themselves are required to vanish). 
The same is true for the equivariant variations.



�eq Seq = �⇠̊

Z
dnx

⇥
b↵ F (�̊, e�)↵

⇤
<latexit sha1_base64="qxgSMvTZcqYD8nyI7PrbiPORIdU="></latexit><latexit sha1_base64="qxgSMvTZcqYD8nyI7PrbiPORIdU="></latexit><latexit sha1_base64="qxgSMvTZcqYD8nyI7PrbiPORIdU="></latexit><latexit sha1_base64="qxgSMvTZcqYD8nyI7PrbiPORIdU="></latexit>

One easily derives

where we used that the boundary is invariant under       . The right-hand 
side will in principle contribute when evaluating the equivariant variation 
on the functional integral.

�eq
<latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit>

�eq
<latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit>

On the basis of this assumption it follows that the functional integral 
must be independent of the gauge condition. Likewise one can 
introduce       -exact deformations into the action without affecting the 
the invariance of the functional integral and the independence of the 
gauge condition.    

To evaluate the functional integral exactly one can in principle apply 
localization by making use of the formalism described so far.

Compactness of the manifold on which the theory is defined is also a 
requirement. 

However, this cancellation can still be realized by assuming that the 
background isometry       is compact. This requires to make a special 
selection for the background ghosts. 

�⇠̊
<latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit><latexit sha1_base64="LvmPJGR6NLQ9z5RTpDMe3cdCzzY=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXJVEfG6k4MZlBfuAJpTJdNoOnUzCzI1YQjb+ihsXirj1M9z5N07aCFX0wIXDOfdy7z1BLLgGx/m05uYXFpeWSyvl1bX1jU17a7upo0RR1qCRiFQ7IJoJLlkDOAjWjhUjYSBYKxhd5X7rjinNI3kL45j5IRlI3ueUgJG69q7XYwJIN/VCAkPF5SD17nmWde2KU3UmwDPkxHEvTl3sFkoFFah37Q+vF9EkZBKoIFp3XCcGPyUKOBUsK3uJZjGhIzJgHUMlCZn208kDGT4wSg/3I2VKAp6osxMpCbUeh4HpzM/Uv71c/MvrJNA/91Mu4wSYpNNF/URgiHCeBu5xxSiIsSGEKm5uxXRIFKFgMiubEL4/xf+T5lHVdaruzXGldlnEUUJ7aB8dIhedoRq6RnXUQBRl6BE9oxfrwXqyXq23aeucVczsoB+w3r8A/yOXSw==</latexit>



Localization of the functional integral
The first step is to introduce a deformation into the action        , equal to Seq

<latexit sha1_base64="pTiSqgJwmCmFknDVfBDg4J9vGco=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KjPicyMFNy4r2ge0Q8mkt21okpkmmUIZ+h1uXCji1o9x59+YaUeoogcCh3Pu5Z6cIOJMG9f9dHJLyyura/n1wsbm1vZOcXevrsNYUajRkIeqGRANnEmoGWY4NCMFRAQcGsHwJvUbY1CahfLBTCLwBelL1mOUGCv59522IGagRAKjaadYcsvuDHiBnLne1bmHvUwpoQzVTvGj3Q1pLEAayonWLc+NjJ8QZRjlMC20Yw0RoUPSh5alkgjQfjILPcVHVuniXqjskwbP1MWNhAitJyKwk2lE/dtLxb+8Vmx6l37CZBQbkHR+qBdzbEKcNoC7TAE1fGIJoYrZrJgOiCLU2J4KtoTvn+L/Sf2k7Lll7+60VLnO6sijA3SIjpGHLlAF3aIqqiGKRugRPaMXZ+w8Oa/O23w052Q7++gHnPcvVbWScw==</latexit><latexit sha1_base64="pTiSqgJwmCmFknDVfBDg4J9vGco=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KjPicyMFNy4r2ge0Q8mkt21okpkmmUIZ+h1uXCji1o9x59+YaUeoogcCh3Pu5Z6cIOJMG9f9dHJLyyura/n1wsbm1vZOcXevrsNYUajRkIeqGRANnEmoGWY4NCMFRAQcGsHwJvUbY1CahfLBTCLwBelL1mOUGCv59522IGagRAKjaadYcsvuDHiBnLne1bmHvUwpoQzVTvGj3Q1pLEAayonWLc+NjJ8QZRjlMC20Yw0RoUPSh5alkgjQfjILPcVHVuniXqjskwbP1MWNhAitJyKwk2lE/dtLxb+8Vmx6l37CZBQbkHR+qBdzbEKcNoC7TAE1fGIJoYrZrJgOiCLU2J4KtoTvn+L/Sf2k7Lll7+60VLnO6sijA3SIjpGHLlAF3aIqqiGKRugRPaMXZ+w8Oa/O23w052Q7++gHnPcvVbWScw==</latexit><latexit sha1_base64="pTiSqgJwmCmFknDVfBDg4J9vGco=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KjPicyMFNy4r2ge0Q8mkt21okpkmmUIZ+h1uXCji1o9x59+YaUeoogcCh3Pu5Z6cIOJMG9f9dHJLyyura/n1wsbm1vZOcXevrsNYUajRkIeqGRANnEmoGWY4NCMFRAQcGsHwJvUbY1CahfLBTCLwBelL1mOUGCv59522IGagRAKjaadYcsvuDHiBnLne1bmHvUwpoQzVTvGj3Q1pLEAayonWLc+NjJ8QZRjlMC20Yw0RoUPSh5alkgjQfjILPcVHVuniXqjskwbP1MWNhAitJyKwk2lE/dtLxb+8Vmx6l37CZBQbkHR+qBdzbEKcNoC7TAE1fGIJoYrZrJgOiCLU2J4KtoTvn+L/Sf2k7Lll7+60VLnO6sijA3SIjpGHLlAF3aIqqiGKRugRPaMXZ+w8Oa/O23w052Q7++gHnPcvVbWScw==</latexit><latexit sha1_base64="pTiSqgJwmCmFknDVfBDg4J9vGco=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KjPicyMFNy4r2ge0Q8mkt21okpkmmUIZ+h1uXCji1o9x59+YaUeoogcCh3Pu5Z6cIOJMG9f9dHJLyyura/n1wsbm1vZOcXevrsNYUajRkIeqGRANnEmoGWY4NCMFRAQcGsHwJvUbY1CahfLBTCLwBelL1mOUGCv59522IGagRAKjaadYcsvuDHiBnLne1bmHvUwpoQzVTvGj3Q1pLEAayonWLc+NjJ8QZRjlMC20Yw0RoUPSh5alkgjQfjILPcVHVuniXqjskwbP1MWNhAitJyKwk2lE/dtLxb+8Vmx6l37CZBQbkHR+qBdzbEKcNoC7TAE1fGIJoYrZrJgOiCLU2J4KtoTvn+L/Sf2k7Lll7+60VLnO6sijA3SIjpGHLlAF3aIqqiGKRugRPaMXZ+w8Oa/O23w052Q7++gHnPcvVbWScw==</latexit>

� �eq V
<latexit sha1_base64="qr7jjXh5waIB1bblB+iatCOtCAs=">AAACEXicdVDJSgNBEO1xjXGLevTSGIQcJMyI60UCXjxGMAtkQqjpqSRNeha7e4Qw5Be8+CtePCji1Zs3/8aeJEIUfdDw+r0qqup5seBK2/anNTe/sLi0nFvJr66tb2wWtrbrKkokwxqLRCSbHigUPMSa5lpgM5YIgSew4Q0uM79xh1LxKLzRwxjbAfRC3uUMtJE6hZIrTLEP7oHro9DQcQPQfRmkeDsyWvZhINL6qFMo2mV7DDpDjm3n/MShzlQpkimqncKH60csCTDUTIBSLceOdTsFqTkTOMq7icIY2AB62DI0hABVOx1fNKL7RvFpN5LmhZqO1dmOFAKlhoFnKrMV1W8vE//yWonunrVTHsaJxpBNBnUTQXVEs3iozyUyLYaGAJPc7EpZHyQwbULMmxC+L6X/k/ph2bHLzvVRsXIxjSNHdskeKRGHnJIKuSJVUiOM3JNH8kxerAfryXq13ialc9a0Z4f8gPX+BYoRnhY=</latexit><latexit sha1_base64="qr7jjXh5waIB1bblB+iatCOtCAs=">AAACEXicdVDJSgNBEO1xjXGLevTSGIQcJMyI60UCXjxGMAtkQqjpqSRNeha7e4Qw5Be8+CtePCji1Zs3/8aeJEIUfdDw+r0qqup5seBK2/anNTe/sLi0nFvJr66tb2wWtrbrKkokwxqLRCSbHigUPMSa5lpgM5YIgSew4Q0uM79xh1LxKLzRwxjbAfRC3uUMtJE6hZIrTLEP7oHro9DQcQPQfRmkeDsyWvZhINL6qFMo2mV7DDpDjm3n/MShzlQpkimqncKH60csCTDUTIBSLceOdTsFqTkTOMq7icIY2AB62DI0hABVOx1fNKL7RvFpN5LmhZqO1dmOFAKlhoFnKrMV1W8vE//yWonunrVTHsaJxpBNBnUTQXVEs3iozyUyLYaGAJPc7EpZHyQwbULMmxC+L6X/k/ph2bHLzvVRsXIxjSNHdskeKRGHnJIKuSJVUiOM3JNH8kxerAfryXq13ialc9a0Z4f8gPX+BYoRnhY=</latexit><latexit sha1_base64="qr7jjXh5waIB1bblB+iatCOtCAs=">AAACEXicdVDJSgNBEO1xjXGLevTSGIQcJMyI60UCXjxGMAtkQqjpqSRNeha7e4Qw5Be8+CtePCji1Zs3/8aeJEIUfdDw+r0qqup5seBK2/anNTe/sLi0nFvJr66tb2wWtrbrKkokwxqLRCSbHigUPMSa5lpgM5YIgSew4Q0uM79xh1LxKLzRwxjbAfRC3uUMtJE6hZIrTLEP7oHro9DQcQPQfRmkeDsyWvZhINL6qFMo2mV7DDpDjm3n/MShzlQpkimqncKH60csCTDUTIBSLceOdTsFqTkTOMq7icIY2AB62DI0hABVOx1fNKL7RvFpN5LmhZqO1dmOFAKlhoFnKrMV1W8vE//yWonunrVTHsaJxpBNBnUTQXVEs3iozyUyLYaGAJPc7EpZHyQwbULMmxC+L6X/k/ph2bHLzvVRsXIxjSNHdskeKRGHnJIKuSJVUiOM3JNH8kxerAfryXq13ialc9a0Z4f8gPX+BYoRnhY=</latexit><latexit sha1_base64="qr7jjXh5waIB1bblB+iatCOtCAs=">AAACEXicdVDJSgNBEO1xjXGLevTSGIQcJMyI60UCXjxGMAtkQqjpqSRNeha7e4Qw5Be8+CtePCji1Zs3/8aeJEIUfdDw+r0qqup5seBK2/anNTe/sLi0nFvJr66tb2wWtrbrKkokwxqLRCSbHigUPMSa5lpgM5YIgSew4Q0uM79xh1LxKLzRwxjbAfRC3uUMtJE6hZIrTLEP7oHro9DQcQPQfRmkeDsyWvZhINL6qFMo2mV7DDpDjm3n/MShzlQpkimqncKH60csCTDUTIBSLceOdTsFqTkTOMq7icIY2AB62DI0hABVOx1fNKL7RvFpN5LmhZqO1dmOFAKlhoFnKrMV1W8vE//yWonunrVTHsaJxpBNBnUTQXVEs3iozyUyLYaGAJPc7EpZHyQwbULMmxC+L6X/k/ph2bHLzvVRsXIxjSNHdskeKRGHnJIKuSJVUiOM3JNH8kxerAfryXq13ialc9a0Z4f8gPX+BYoRnhY=</latexit>

which satisfies                     . Furthermore�eq
2 V = 0

<latexit sha1_base64="yYNU2kUHt8gMoiOdA/qhSke/svk=">AAACEXicdZC7SgNBFIZnvcZ4W7W0GQ1CCgm7wWuhBGwsI5gLZNcwOzlJhsxenJkVwrKvYOOr2FgoYmtn59s4SVaIoj8M/HznHOac34s4k8qyPo2Z2bn5hcXcUn55ZXVt3dzYrMswFhRqNOShaHpEAmcB1BRTHJqRAOJ7HBre4GJUb9yBkCwMrtUwAtcnvYB1GSVKo7ZZdDrAFWk7PlF94SdwmybOTnpTdvbHiBKe1FN8ZrXNglWyxsJT5tCyT49sbGekgDJV2+aH0wlp7EOgKCdStmwrUm5ChGKUQ5p3YgkRoQPSg5a2AfFBusn4ohTvadLB3VDoFyg8ptMTCfGlHPqe7hxtKX/XRvCvWitW3RM3YUEUKwjo5KNuzLEK8Sge3GECqOJDbQgVTO+KaZ8IQpUOMa9D+L4U/2/q5ZJtleyrg0LlPIsjh7bRLioiGx2jCrpEVVRDFN2jR/SMXowH48l4Nd4mrTNGNrOFfsh4/wKACZ1j</latexit><latexit sha1_base64="yYNU2kUHt8gMoiOdA/qhSke/svk=">AAACEXicdZC7SgNBFIZnvcZ4W7W0GQ1CCgm7wWuhBGwsI5gLZNcwOzlJhsxenJkVwrKvYOOr2FgoYmtn59s4SVaIoj8M/HznHOac34s4k8qyPo2Z2bn5hcXcUn55ZXVt3dzYrMswFhRqNOShaHpEAmcB1BRTHJqRAOJ7HBre4GJUb9yBkCwMrtUwAtcnvYB1GSVKo7ZZdDrAFWk7PlF94SdwmybOTnpTdvbHiBKe1FN8ZrXNglWyxsJT5tCyT49sbGekgDJV2+aH0wlp7EOgKCdStmwrUm5ChGKUQ5p3YgkRoQPSg5a2AfFBusn4ohTvadLB3VDoFyg8ptMTCfGlHPqe7hxtKX/XRvCvWitW3RM3YUEUKwjo5KNuzLEK8Sge3GECqOJDbQgVTO+KaZ8IQpUOMa9D+L4U/2/q5ZJtleyrg0LlPIsjh7bRLioiGx2jCrpEVVRDFN2jR/SMXowH48l4Nd4mrTNGNrOFfsh4/wKACZ1j</latexit><latexit sha1_base64="yYNU2kUHt8gMoiOdA/qhSke/svk=">AAACEXicdZC7SgNBFIZnvcZ4W7W0GQ1CCgm7wWuhBGwsI5gLZNcwOzlJhsxenJkVwrKvYOOr2FgoYmtn59s4SVaIoj8M/HznHOac34s4k8qyPo2Z2bn5hcXcUn55ZXVt3dzYrMswFhRqNOShaHpEAmcB1BRTHJqRAOJ7HBre4GJUb9yBkCwMrtUwAtcnvYB1GSVKo7ZZdDrAFWk7PlF94SdwmybOTnpTdvbHiBKe1FN8ZrXNglWyxsJT5tCyT49sbGekgDJV2+aH0wlp7EOgKCdStmwrUm5ChGKUQ5p3YgkRoQPSg5a2AfFBusn4ohTvadLB3VDoFyg8ptMTCfGlHPqe7hxtKX/XRvCvWitW3RM3YUEUKwjo5KNuzLEK8Sge3GECqOJDbQgVTO+KaZ8IQpUOMa9D+L4U/2/q5ZJtleyrg0LlPIsjh7bRLioiGx2jCrpEVVRDFN2jR/SMXowH48l4Nd4mrTNGNrOFfsh4/wKACZ1j</latexit><latexit sha1_base64="yYNU2kUHt8gMoiOdA/qhSke/svk=">AAACEXicdZC7SgNBFIZnvcZ4W7W0GQ1CCgm7wWuhBGwsI5gLZNcwOzlJhsxenJkVwrKvYOOr2FgoYmtn59s4SVaIoj8M/HznHOac34s4k8qyPo2Z2bn5hcXcUn55ZXVt3dzYrMswFhRqNOShaHpEAmcB1BRTHJqRAOJ7HBre4GJUb9yBkCwMrtUwAtcnvYB1GSVKo7ZZdDrAFWk7PlF94SdwmybOTnpTdvbHiBKe1FN8ZrXNglWyxsJT5tCyT49sbGekgDJV2+aH0wlp7EOgKCdStmwrUm5ChGKUQ5p3YgkRoQPSg5a2AfFBusn4ohTvadLB3VDoFyg8ptMTCfGlHPqe7hxtKX/XRvCvWitW3RM3YUEUKwjo5KNuzLEK8Sge3GECqOJDbQgVTO+KaZ8IQpUOMa9D+L4U/2/q5ZJtleyrg0LlPIsjh7bRLioiGx2jCrpEVVRDFN2jR/SMXowH48l4Nd4mrTNGNrOFfsh4/wKACZ1j</latexit>
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⇤
<latexit sha1_base64="asPGc1NzO8tiGqqgRxXM0POHsvM="></latexit><latexit sha1_base64="asPGc1NzO8tiGqqgRxXM0POHsvM="></latexit><latexit sha1_base64="asPGc1NzO8tiGqqgRxXM0POHsvM="></latexit><latexit sha1_base64="asPGc1NzO8tiGqqgRxXM0POHsvM="></latexit>

Assuming that        can be represented as a differential operator in the 
field configuration space, it follows that (super-Stokes theorem),

�eq
<latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit><latexit sha1_base64="RWXQ2IorJ9BVDGa7qCWD3tVUu7s=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgqiTicyMFNy4r2Ac0IUwmN+3QycOZiVBCwV9x40IRt36HO//GSRuhih4YOJxzL/fM8VPOpLKsT2NufmFxabmyUl1dW9/YNLe22zLJBIUWTXgiuj6RwFkMLcUUh24qgEQ+h44/vCr8zj0IyZL4Vo1ScCPSj1nIKFFa8sxdjJ0AuCKeExE1EFEOd2PsmTWrbk2AZ8iJZV+c2tgulRoq0fTMDydIaBZBrCgnUvZsK1VuToRilMO46mQSUkKHpA89TWMSgXTzSfwxPtBKgMNE6BcrPFFnN3ISSTmKfD1ZZJS/vUL8y+tlKjx3cxanmYKYTg+FGccqwUUXOGACqOIjTQgVTGfFdEAEoUo3VtUlfP8U/0/aR3Xbqts3x7XGZVlHBe2hfXSIbHSGGugaNVELUZSjR/SMXowH48l4Nd6mo3NGubODfsB4/wLX5pVn</latexit>
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<latexit sha1_base64="HP8P0NBRdgSS3TqItPBUeHZ8gLQ=">AAACGnicdVDLSsNAFJ34rPUVdelmsAiuSiI+EaXgxmUF+8AklMlk0g6dTMLMRCgh3+HGX3HjQhF34sa/cdJGqKIHBg7n3MPce/yEUaks69OYmZ2bX1isLFWXV1bX1s2NzbaMU4FJC8csFl0fScIoJy1FFSPdRBAU+Yx0/OFl4XfuiJA05jdqlBAvQn1OQ4qR0lLPtN1QIJwFeRa4TMcClMNbx42QGgjK+5mbDGh+VloePIdWz6xZdWsMOEUOLfv0yIZ2qdRAiWbPfHeDGKcR4QozJKVjW4nyMiQUxYzkVTeVJEF4iPrE0ZSjiEgvG5+Ww12tBDCMhX5cwbE6nchQJOUo8vVksbP87RXiX56TqvDEyyhPUkU4nnwUpgyqGBY9wYAKghUbaYKwoHpXiAdId6V0m1Vdwvel8H/S3q/bVt2+Pqg1Lso6KmAb7IA9YINj0ABXoAlaAIN78AiewYvxYDwZr8bbZHTGKDNb4AeMjy+1lqE2</latexit><latexit sha1_base64="HP8P0NBRdgSS3TqItPBUeHZ8gLQ=">AAACGnicdVDLSsNAFJ34rPUVdelmsAiuSiI+EaXgxmUF+8AklMlk0g6dTMLMRCgh3+HGX3HjQhF34sa/cdJGqKIHBg7n3MPce/yEUaks69OYmZ2bX1isLFWXV1bX1s2NzbaMU4FJC8csFl0fScIoJy1FFSPdRBAU+Yx0/OFl4XfuiJA05jdqlBAvQn1OQ4qR0lLPtN1QIJwFeRa4TMcClMNbx42QGgjK+5mbDGh+VloePIdWz6xZdWsMOEUOLfv0yIZ2qdRAiWbPfHeDGKcR4QozJKVjW4nyMiQUxYzkVTeVJEF4iPrE0ZSjiEgvG5+Ww12tBDCMhX5cwbE6nchQJOUo8vVksbP87RXiX56TqvDEyyhPUkU4nnwUpgyqGBY9wYAKghUbaYKwoHpXiAdId6V0m1Vdwvel8H/S3q/bVt2+Pqg1Lso6KmAb7IA9YINj0ABXoAlaAIN78AiewYvxYDwZr8bbZHTGKDNb4AeMjy+1lqE2</latexit><latexit sha1_base64="HP8P0NBRdgSS3TqItPBUeHZ8gLQ=">AAACGnicdVDLSsNAFJ34rPUVdelmsAiuSiI+EaXgxmUF+8AklMlk0g6dTMLMRCgh3+HGX3HjQhF34sa/cdJGqKIHBg7n3MPce/yEUaks69OYmZ2bX1isLFWXV1bX1s2NzbaMU4FJC8csFl0fScIoJy1FFSPdRBAU+Yx0/OFl4XfuiJA05jdqlBAvQn1OQ4qR0lLPtN1QIJwFeRa4TMcClMNbx42QGgjK+5mbDGh+VloePIdWz6xZdWsMOEUOLfv0yIZ2qdRAiWbPfHeDGKcR4QozJKVjW4nyMiQUxYzkVTeVJEF4iPrE0ZSjiEgvG5+Ww12tBDCMhX5cwbE6nchQJOUo8vVksbP87RXiX56TqvDEyyhPUkU4nnwUpgyqGBY9wYAKghUbaYKwoHpXiAdId6V0m1Vdwvel8H/S3q/bVt2+Pqg1Lso6KmAb7IA9YINj0ABXoAlaAIN78AiewYvxYDwZr8bbZHTGKDNb4AeMjy+1lqE2</latexit><latexit sha1_base64="HP8P0NBRdgSS3TqItPBUeHZ8gLQ=">AAACGnicdVDLSsNAFJ34rPUVdelmsAiuSiI+EaXgxmUF+8AklMlk0g6dTMLMRCgh3+HGX3HjQhF34sa/cdJGqKIHBg7n3MPce/yEUaks69OYmZ2bX1isLFWXV1bX1s2NzbaMU4FJC8csFl0fScIoJy1FFSPdRBAU+Yx0/OFl4XfuiJA05jdqlBAvQn1OQ4qR0lLPtN1QIJwFeRa4TMcClMNbx42QGgjK+5mbDGh+VloePIdWz6xZdWsMOEUOLfv0yIZ2qdRAiWbPfHeDGKcR4QozJKVjW4nyMiQUxYzkVTeVJEF4iPrE0ZSjiEgvG5+Ww12tBDCMhX5cwbE6nchQJOUo8vVksbP87RXiX56TqvDEyyhPUkU4nnwUpgyqGBY9wYAKghUbaYKwoHpXiAdId6V0m1Vdwvel8H/S3q/bVt2+Pqg1Lso6KmAb7IA9YINj0ABXoAlaAIN78AiewYvxYDwZr8bbZHTGKDNb4AeMjy+1lqE2</latexit>

Schwarz, Zaboronsky, 1997

An immediate consequence is that we can take the limit of infinite    ,           
so the integral localizes on the critical points of the deformation           .      

�
<latexit sha1_base64="MFQyIr0F2BWk7hLPBEDKg6kQc5g=">AAAB7nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIz13RjcsK9gHtUO5k0jY0kxmSjFCGfoQbF4q49Xvc+Tem7QhV9EDgcM655N4TJIJr47qfTmFpeWV1rbhe2tjc2t4p7+41dZwqyho0FrFqB6iZ4JI1DDeCtRPFMAoEawWjm6nfemBK81jem3HC/AgHkvc5RWOlVlfYaIi9csWtujOQBXLmelfnHvFypQI56r3yRzeMaRoxaahArTuemxg/Q2U4FWxS6qaaJUhHOGAdSyVGTPvZbN0JObJKSPqxsk8aMlMXJzKMtB5HgU1GaIb6tzcV//I6qelf+hmXSWqYpPOP+qkgJibT20nIFaNGjC1BqrjdldAhKqTGNlSyJXxfSv4nzZOq51a9u9NK7TqvowgHcAjH4MEF1OAW6tAACiN4hGd4cRLnyXl13ubRgpPP7MMPOO9fW9OPkw==</latexit><latexit sha1_base64="MFQyIr0F2BWk7hLPBEDKg6kQc5g=">AAAB7nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIz13RjcsK9gHtUO5k0jY0kxmSjFCGfoQbF4q49Xvc+Tem7QhV9EDgcM655N4TJIJr47qfTmFpeWV1rbhe2tjc2t4p7+41dZwqyho0FrFqB6iZ4JI1DDeCtRPFMAoEawWjm6nfemBK81jem3HC/AgHkvc5RWOlVlfYaIi9csWtujOQBXLmelfnHvFypQI56r3yRzeMaRoxaahArTuemxg/Q2U4FWxS6qaaJUhHOGAdSyVGTPvZbN0JObJKSPqxsk8aMlMXJzKMtB5HgU1GaIb6tzcV//I6qelf+hmXSWqYpPOP+qkgJibT20nIFaNGjC1BqrjdldAhKqTGNlSyJXxfSv4nzZOq51a9u9NK7TqvowgHcAjH4MEF1OAW6tAACiN4hGd4cRLnyXl13ubRgpPP7MMPOO9fW9OPkw==</latexit><latexit sha1_base64="MFQyIr0F2BWk7hLPBEDKg6kQc5g=">AAAB7nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIz13RjcsK9gHtUO5k0jY0kxmSjFCGfoQbF4q49Xvc+Tem7QhV9EDgcM655N4TJIJr47qfTmFpeWV1rbhe2tjc2t4p7+41dZwqyho0FrFqB6iZ4JI1DDeCtRPFMAoEawWjm6nfemBK81jem3HC/AgHkvc5RWOlVlfYaIi9csWtujOQBXLmelfnHvFypQI56r3yRzeMaRoxaahArTuemxg/Q2U4FWxS6qaaJUhHOGAdSyVGTPvZbN0JObJKSPqxsk8aMlMXJzKMtB5HgU1GaIb6tzcV//I6qelf+hmXSWqYpPOP+qkgJibT20nIFaNGjC1BqrjdldAhKqTGNlSyJXxfSv4nzZOq51a9u9NK7TqvowgHcAjH4MEF1OAW6tAACiN4hGd4cRLnyXl13ubRgpPP7MMPOO9fW9OPkw==</latexit><latexit sha1_base64="MFQyIr0F2BWk7hLPBEDKg6kQc5g=">AAAB7nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIz13RjcsK9gHtUO5k0jY0kxmSjFCGfoQbF4q49Xvc+Tem7QhV9EDgcM655N4TJIJr47qfTmFpeWV1rbhe2tjc2t4p7+41dZwqyho0FrFqB6iZ4JI1DDeCtRPFMAoEawWjm6nfemBK81jem3HC/AgHkvc5RWOlVlfYaIi9csWtujOQBXLmelfnHvFypQI56r3yRzeMaRoxaahArTuemxg/Q2U4FWxS6qaaJUhHOGAdSyVGTPvZbN0JObJKSPqxsk8aMlMXJzKMtB5HgU1GaIb6tzcV//I6qelf+hmXSWqYpPOP+qkgJibT20nIFaNGjC1BqrjdldAhKqTGNlSyJXxfSv4nzZOq51a9u9NK7TqvowgHcAjH4MEF1OAW6tAACiN4hGd4cRLnyXl13ubRgpPP7MMPOO9fW9OPkw==</latexit>

�eq V
<latexit sha1_base64="XJsBIQoNjQr/Clms2EB1yibyw6Q=">AAACCHicdVDLSsNAFJ34rPVVdenCwSK4kJKIz40U3LisYB/QhDCZ3rZDJ5M4MxFKyNKNv+LGhSJu/QR3/o3TtEIVPTBw5px7ufeeIOZMadv+tGZm5+YXFgtLxeWV1bX10sZmQ0WJpFCnEY9kKyAKOBNQ10xzaMUSSBhwaAaDy5HfvAOpWCRu9DAGLyQ9wbqMEm0kv7TjdoBr4rsh0X0ZpnCbuQf5hxKeNjK/VLYrdg48RY5t5/zEwc5EKaMJan7pw+1ENAlBaMqJUm3HjrWXEqkZ5ZAV3URBTOiA9KBtqCAhKC/ND8nwnlE6uBtJ84TGuTrdkZJQqWEYmMrRiuq3NxL/8tqJ7p55KRNxokHQ8aBuwrGO8CgV3GESqOZDQwiVzOyKaZ9IQrXJrmhC+L4U/08ahxXHrjjXR+XqxSSOAtpGu2gfOegUVdEVqqE6ougePaJn9GI9WE/Wq/U2Lp2xJj1b6Aes9y/SLZp3</latexit><latexit sha1_base64="XJsBIQoNjQr/Clms2EB1yibyw6Q=">AAACCHicdVDLSsNAFJ34rPVVdenCwSK4kJKIz40U3LisYB/QhDCZ3rZDJ5M4MxFKyNKNv+LGhSJu/QR3/o3TtEIVPTBw5px7ufeeIOZMadv+tGZm5+YXFgtLxeWV1bX10sZmQ0WJpFCnEY9kKyAKOBNQ10xzaMUSSBhwaAaDy5HfvAOpWCRu9DAGLyQ9wbqMEm0kv7TjdoBr4rsh0X0ZpnCbuQf5hxKeNjK/VLYrdg48RY5t5/zEwc5EKaMJan7pw+1ENAlBaMqJUm3HjrWXEqkZ5ZAV3URBTOiA9KBtqCAhKC/ND8nwnlE6uBtJ84TGuTrdkZJQqWEYmMrRiuq3NxL/8tqJ7p55KRNxokHQ8aBuwrGO8CgV3GESqOZDQwiVzOyKaZ9IQrXJrmhC+L4U/08ahxXHrjjXR+XqxSSOAtpGu2gfOegUVdEVqqE6ougePaJn9GI9WE/Wq/U2Lp2xJj1b6Aes9y/SLZp3</latexit><latexit sha1_base64="XJsBIQoNjQr/Clms2EB1yibyw6Q=">AAACCHicdVDLSsNAFJ34rPVVdenCwSK4kJKIz40U3LisYB/QhDCZ3rZDJ5M4MxFKyNKNv+LGhSJu/QR3/o3TtEIVPTBw5px7ufeeIOZMadv+tGZm5+YXFgtLxeWV1bX10sZmQ0WJpFCnEY9kKyAKOBNQ10xzaMUSSBhwaAaDy5HfvAOpWCRu9DAGLyQ9wbqMEm0kv7TjdoBr4rsh0X0ZpnCbuQf5hxKeNjK/VLYrdg48RY5t5/zEwc5EKaMJan7pw+1ENAlBaMqJUm3HjrWXEqkZ5ZAV3URBTOiA9KBtqCAhKC/ND8nwnlE6uBtJ84TGuTrdkZJQqWEYmMrRiuq3NxL/8tqJ7p55KRNxokHQ8aBuwrGO8CgV3GESqOZDQwiVzOyKaZ9IQrXJrmhC+L4U/08ahxXHrjjXR+XqxSSOAtpGu2gfOegUVdEVqqE6ougePaJn9GI9WE/Wq/U2Lp2xJj1b6Aes9y/SLZp3</latexit><latexit sha1_base64="XJsBIQoNjQr/Clms2EB1yibyw6Q=">AAACCHicdVDLSsNAFJ34rPVVdenCwSK4kJKIz40U3LisYB/QhDCZ3rZDJ5M4MxFKyNKNv+LGhSJu/QR3/o3TtEIVPTBw5px7ufeeIOZMadv+tGZm5+YXFgtLxeWV1bX10sZmQ0WJpFCnEY9kKyAKOBNQ10xzaMUSSBhwaAaDy5HfvAOpWCRu9DAGLyQ9wbqMEm0kv7TjdoBr4rsh0X0ZpnCbuQf5hxKeNjK/VLYrdg48RY5t5/zEwc5EKaMJan7pw+1ENAlBaMqJUm3HjrWXEqkZ5ZAV3URBTOiA9KBtqCAhKC/ND8nwnlE6uBtJ84TGuTrdkZJQqWEYmMrRiuq3NxL/8tqJ7p55KRNxokHQ8aBuwrGO8CgV3GESqOZDQwiVzOyKaZ9IQrXJrmhC+L4U/08ahxXHrjjXR+XqxSSOAtpGu2gfOegUVdEVqqE6ougePaJn9GI9WE/Wq/U2Lp2xJj1b6Aes9y/SLZp3</latexit>

More qualitatively: when this is done correctly the result is given by the 
value of the Lagrangian on the localization manifold modified by 
semiclassical corrections.



A convenient (standard) choice for the deformation is
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where       denote all the fermonic quantum fields that do not overlap 
with the fermonic gauge-fixing terms. 

 ı̄
<latexit sha1_base64="qUnRlEnVji+5TyU7c3lEQG2X2PI=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUnE50YKblxWsA9oYplMJ+3QySTMTJQS+yluXCji1i9x5984TStU0QMDh3Pu5Z45QcKZ0o7zaRUWFpeWV4qrpbX1jc0tu7zdVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvJz4rTsqFYvFjR4l1I9wX7CQEayN1LXLXqLYbeYFWHoswnow7toVp+rkQHPk2HHPT1zkzpQKzFDv2h9eLyZpRIUmHCvVcZ1E+xmWmhFOxyUvVTTBZIj7tGOowBFVfpZHH6N9o/RQGEvzhEa5Or+R4UipURSYyUk69dvLI//hdVIdnvkZE0mqqSDTQ2HKkY7RpAfUY5ISzUeGYCKZyYrIAEtMtGmrZEr4/in6nzQPq65Tda+PKrWLWR1F2IU9OAAXTqEGV1CHBhC4h0d4hhfrwXqyXq236WjBmu3swA9Y71/mPZRl</latexit><latexit sha1_base64="qUnRlEnVji+5TyU7c3lEQG2X2PI=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUnE50YKblxWsA9oYplMJ+3QySTMTJQS+yluXCji1i9x5984TStU0QMDh3Pu5Z45QcKZ0o7zaRUWFpeWV4qrpbX1jc0tu7zdVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvJz4rTsqFYvFjR4l1I9wX7CQEayN1LXLXqLYbeYFWHoswnow7toVp+rkQHPk2HHPT1zkzpQKzFDv2h9eLyZpRIUmHCvVcZ1E+xmWmhFOxyUvVTTBZIj7tGOowBFVfpZHH6N9o/RQGEvzhEa5Or+R4UipURSYyUk69dvLI//hdVIdnvkZE0mqqSDTQ2HKkY7RpAfUY5ISzUeGYCKZyYrIAEtMtGmrZEr4/in6nzQPq65Tda+PKrWLWR1F2IU9OAAXTqEGV1CHBhC4h0d4hhfrwXqyXq236WjBmu3swA9Y71/mPZRl</latexit><latexit sha1_base64="qUnRlEnVji+5TyU7c3lEQG2X2PI=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUnE50YKblxWsA9oYplMJ+3QySTMTJQS+yluXCji1i9x5984TStU0QMDh3Pu5Z45QcKZ0o7zaRUWFpeWV4qrpbX1jc0tu7zdVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvJz4rTsqFYvFjR4l1I9wX7CQEayN1LXLXqLYbeYFWHoswnow7toVp+rkQHPk2HHPT1zkzpQKzFDv2h9eLyZpRIUmHCvVcZ1E+xmWmhFOxyUvVTTBZIj7tGOowBFVfpZHH6N9o/RQGEvzhEa5Or+R4UipURSYyUk69dvLI//hdVIdnvkZE0mqqSDTQ2HKkY7RpAfUY5ISzUeGYCKZyYrIAEtMtGmrZEr4/in6nzQPq65Tda+PKrWLWR1F2IU9OAAXTqEGV1CHBhC4h0d4hhfrwXqyXq236WjBmu3swA9Y71/mPZRl</latexit><latexit sha1_base64="qUnRlEnVji+5TyU7c3lEQG2X2PI=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUnE50YKblxWsA9oYplMJ+3QySTMTJQS+yluXCji1i9x5984TStU0QMDh3Pu5Z45QcKZ0o7zaRUWFpeWV4qrpbX1jc0tu7zdVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvJz4rTsqFYvFjR4l1I9wX7CQEayN1LXLXqLYbeYFWHoswnow7toVp+rkQHPk2HHPT1zkzpQKzFDv2h9eLyZpRIUmHCvVcZ1E+xmWmhFOxyUvVTTBZIj7tGOowBFVfpZHH6N9o/RQGEvzhEa5Or+R4UipURSYyUk69dvLI//hdVIdnvkZE0mqqSDTQ2HKkY7RpAfUY5ISzUeGYCKZyYrIAEtMtGmrZEr4/in6nzQPq65Tda+PKrWLWR1F2IU9OAAXTqEGV1CHBhC4h0d4hhfrwXqyXq236WjBmu3swA9Y71/mPZRl</latexit>
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Provided that the bar on the fermions defines an appropriate conjugation so that 
the quadratic form is positive definite. Furthermore we assumed that the critical 
locus is bosonic. 

Remember that we required                    , which is indeed satisfied in 
view of

�eq
2V = 0
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the critical points of the deformation In the limit  � ! 1
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Under these assumptions the localization manifold is defined by
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where the parameters      are appropriately chosen coordinates on theta
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There is a balanced set of quantum fields with equal number of fermions and bosons 
(provided one takes account of the gauge conditions).

The relevant action takes the following form:

The localization manifold involves, in principle, the bosonic quantum fields of 
the original supergravity and the bosonic ghosts associated with the 
fermonic gauge transformations. The bosonic multiplier fields and the anti-
ghosts will eventually mix, but their role is somewhat different. 

solution set       .    M
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The first contribution is the classical action evaluated on the localization 
manifold. Note that the measure of the functional integral is insensitive 
to these rescalings owing to the balance between fermionic and 
bosonic fields.
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 To illustrate what happen in the limit               it is convenient to introduce 
the rescalings
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The second contribution originates from the integral over the 
fluctuations about the localization manifold. 

measure associated with the embedding of 
the localisations manifold 
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Then the semiclassical contribution to the path integral equals

where the terms quadratic in the quantum fields decompose according to 
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The dependence on the metric         has cancelled. 
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This leads to a Gaussian integral and thus to a superdeterminant that 
can in principle be calculated (for instance, by fix-point formulae).  
Because the localization manifold is bosonic, this leads to a ratio of two 
determinants related to the bosonic and the fermonic fluctuations, 
respectively. 



The only other conditions refer to localization itself. The theory in 
question must in principle be amenable to localization.

We have presented a general frameworkf for applying supersymmetric 
localization in supergravity. 

One condition that has to be satisfied is that the supersymmetry algebra 
must close off-shell, i.e. without the need for imposing the equations of 
motion. This ensures a nilpotent BRST symmetry and therefore a 
consistent equivariant cohomology.

Conclusions

There may be ways of circumventing this requirement by including 
multi-ghost interactions, but it may make matters considerably more 
complicated




